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A GREAT ENGLISH GUN FOUNDRY.—I. 

From the London Graphic we reproduce herewith cuts 
and description of the El wick works of Sir William 
Armstrong: 

The works occupy the space between the railway and 
the river, the frontage extending for more than a mile, 
to a point just outside the City boundary. They com- 
prise, besides the ordnance factory, blast furnaces, steel 
works, engine works for hydraulic machinery, bridge 
building, and general work, a ship building yard for 
armor-plated vessels, and a factory for turret works and 
fittings of warships. All these departments have not 
been established at once. The original Armstrong fac- 
tory occupied merely the upper or western end of the 
area now included, being established in 1847 to work 


the patents of Sir William Armstrong for hydraulic! but this is above the average work. 





the boshes. Larger furnaces will be found in the Tees 
district to smelt the Cleveland ironstone; but the ore 
exclusively used here is the red hematite, imported 
from Spain and the Island of Elba, and from which is 
produced the pig iron so excellently adapted for con- 
version into steel by the Beesemer process. A mighty 
bank of ore may be seen piled up like a miniature 
mountain-ridge along the edge of the railway, showing 
that Armstrong’s likes to be well forward with its stock 
of raw material. One or moreof the furnaces is always 
in blast, and ready to be tapped in the evening. A 
great deal of the pig is sold to the trade; for, as will be 
explained, it is not used in the manufacture of Elswick 
steel, and, since the iron trade has become depressed 
less has been made and sold than formerly. As much 
as 1,324 tons of pig have been turned out in a fortnight, 
Eighteen cwts. of 


cranes and machinery. The ofdnance factory began to| coke are used to the ton of metal, and the ore, which is 


level, and the range of gas-producers which supply the 
fuel to the reverberatory furnaces. Next is the foundry 
floor, and below that the forge shop—descending again 
to the engine and boiler level. The whole of the Els- 
wick works, it should be noted, are supplie! by a net- 
work of railway lines, with specially-constructed loco- 
motives, which do all the haulage from one department 
to another. Both the furnace and forge levels of the 
steel works are thus entered and served by lines of rail, 
leading to the ordnance shops, to sidings on the New- 
castle and Carlisle Railway, to the ship yard, and the 
jetties on the river. The works begun, as has been 
said, rather more than four years ago, are not by any 


»| means compleie in any department, though steel-mak- 


ing and forging have been carried on for the last two 
years and a-half. When all the machinery and appli- 
ances are erected, for which space is provided, the fac- 





tory will be very perfect within its proportions. It is 
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NO. 11.—BURKING ANI) TURNING SHOP 


be erected ten years afterwards, when the Armstrong, rich, yields 52 to 53 per cent. of iron. 


rifled-gun, invented in 1854, had won its way to fame, 
and been adopted by the British War department. It 


| 


THE STEEL WORKS. 
The triumph of steel over forge iron for gun-making, 





fitted throughout with the electric light, the installation 
consisting of two dynamos, driven by a steam engine 
working up to 1,000 indicated horse-power, and supplying 


was considerably extended in 1863, and afterwards, | | a8 well as other purposes, compelled the Elswick firm, a | twenty-five 3,000-candle arc lamps, besides Swan lamps 


when the blast furnaces were also added; and there have | few years ago, to become their own manufacturers of/in the offices. 


been extensions and improvements up to the last few | 


this metal. The preparation of the steeply-sloping ' 


years. The steel works and ship-building yard are the | ground to the east of the ordnance works, blast furnaces, 
latest additions, marking the time when the firm amal-| and pig iron store, for the sites of the new steel works 
gamated with tha: of Charles Mitchell and Company, | and ship-building yard for armoured vessels, is in itself 
long-established ship-builders at Low Walker-on-Tyne,|a triumph of ingenuity, leveling, and bold masonry. 


and became a Limited Liability Company. 
SMELTING THE ORE. 

The visitor to Elswick probably wishes to follow the 
process of metal work from the beginning, and there- 
fore naturally makes his way to the blast furnaces, which 
are erected immediately to the east of the ordnance 
“shops.” He will find a range of three furnaces, with 
two Cowper’s patent heating stoves, for the hot blast. 
One furnace is new, and has not yet been in blast. They 
are 70 feet in height, 8 feet in the well, and 22 feet at 


| 





|The buildings for the steel factory occupy rather over 
| 6 acres of ground, declining at a steep gradient from 


the level of the railway line to the river bank. Colonel 
Dyer, who has superintended these works from the be- 
ginning, has overcome, and to some extent utilized, this 
peculiarity of the site, by constructing the factory in 
successive levels or terraces, so arranged that the work 
as it develops descends from one level to the next. On 
the upper terrace, close to the railway, is the store for 
pig iron and scrap. Immediately below is the furnace 


During the day this engine is em- 
ployed in in pumping water from the river for the use 
| of the works. 


CASTING STEEL INGOTS. 


Steel guns are made from ingots, or cylinders of metal, 
run directly from the furnaces, forged in the hydraulic 
press or by the steam hammer, toughened by heating 
and cooling in a bath of oil, turned and bored to form 
the gun barrel, then built up to successive hoops or 
rings of metal, placed one over the other, to strengthen 
the barrel tube, and especially that part of it toward the 
breech end, as may be seen from the familiar tapering 
shape of a modern piece of heavy ordnance. The 
greater portion of the steel work at Elswick is intended 


(Coneladed on page 527.1 
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For Full Description of the 


BEST BOILER FURNACE 


IN THE WORLD. 

Send tor our Pamphlet. 
Brightman Stoker Co., 
CLEVELAND, VHIv. 
| I ea onan a ea 


Beaver Valley Gas Furnace |, 
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ORANGE MASS. 
30 UNION SQ.NY. CHICAGO ILL. 
> ST.LOUIS MO.ATLANTA GA. - 
FOR SALE BY = _| 











WAEST’S 


-MOULDERS’ TEXT- BOOK: 


BEING PART It OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods an: original rules for 
btaining good, sound. clean castings, and 
giving detailed description for mak- 
ing moulds requiring skill and 
experiences. 


Iso containing a practical treatise upon tke 
construction of cranes and cupolas and the 
melting of iron and scrap steel in 
iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry foreman, 
member of the American Society of Mechan 
ical Engineers, and of the Civil Engineers’ 
Club of Cleveland. Ohio. 

12mo. Cloth, $2,50. 
Fully illustrated and with complete index. 


Will be mailod, prepaid, on receipt 
of the price. 


tof $3.00 we will send the above 
book and rortbe Inon Trape Review for one year. 





Address DAY & CARTER, z 
CLEVELAND, OHIO. ~ 





The Star Steam Heater, 


CHEAP, DURABLE. 
EFFICIENT AND ECONOMICAL. 


Manufactured by the 


STAR STEAM HEATER CO. 
MOUNT JOY, PA. 


« Correspondence Solicited. Catalogues free on _., 
42lyr] application. - 











FINE CATALOGUES, 


Such as are Desired by all 


MANUFACTURERS, 


—— -anp——— 


Fine Printing 


AND 


-STATIONERY- 


Which Every Person Wants, are Furnished by 





DAY & CARTER, 


Lithograph Building. Cleveland, Ohio. 





Cleveland Flue-Cleaner Manufacturing Co. 


The old reliable 
and most econorh- 
ical cleaner in the 
market. It hasno 
equal. Satisfac- 
tion guaranteed. 
Liberal Discount 
to Dealers. Send 
for Circular and 
Price List of 
Cleaner and Hore. 


CLEVELAND. O. 
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Forcing a spiral jet of steam entire length of tube. 6 ™ 






SIZES TO FIT 
ANY BOILER, 
with 1 in, to 16in, TUBES 
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49 Power Block, 





WM. BERKEFELD’S IMPROVED FOSSIL MEAL COMPOSITION '. 


For covering Boilers, Steam Pipes, Cold Water Pipes, and all Heated Surfaces. 
Fossil Meal Compound for filling Ice Houses and Safes 
CRUDE FOSSIL MEAL FILLING POWDER 

Asa 


For Steam Pipes, which are boxed or caged; and for Cold Water and Underground Pipes. 
Non-Conductor this Powder has no equal. It is also fire-proof and Indestructible. 


f Ohio. 
1% Merwia 8 ‘eet TIDD & JOHNSON, § Sole Agents for CLEVELAND. 0. 


Cambridge Roofing Co.. 


Manufacturers of 


meiCROWL’S PATENT STANDING SEAM, 


Plain Rolled, Corrugated and Crimped Edge, 





Agents for the U.S 


Niassicks & Crooke’s 
PATENT. 


HOT-BLAST FIRE-BRIGR STOY?, 


Acknowledgéd in Europe tobe the-imost economica| 


and Superior to all others. 


McCLURE & SCHULER 


. A., Engineers and Contractors 


Bissel Block, PITTSBURGH PA, 
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class Hammer: 
Has more ‘good 
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any other Hammer in the World. 


BRADLEY& co. Syracuse, N. Y. 
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ROSCOE B. WHEELER, 


PROCURES 


PATENTS. 


92 Griswold Street. DETROIT, MICH, 
‘Inventors’ Guide” free. Send me -you 
model. I do patent business only. 
Branch Office. 13] Washington, D.C. 
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Roofing, Siding pod Cor Made of Steel and Charcoal Iron, awarded § 
Firs by the New Orleans Exposition. 


CAMBRIDGE - . OHIO. 
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A GREAT ENGLISH GUN FACTORY.—I. 





[Concluded from page 525. | 





for gun manufacture, hence it is first of all cast in ingots 
of the required size. Other work is, however, under- 
taken, notably the making of steel sheels, castings for 
gun carriages, and general work. There is only one 
prominent difference between the mode of procedure 
in a steel and cast iron foundry, namely, that in the 
former case the moulds must be absolutely dry. Steel 
is ruined by the slightest contact with moisture in the 
molten state; hence the moulds have to be partially 
baked, and heat for that purpose is supplied in the 
foundry by specially-constructed stoves. 
ingots are required—from thirty 
up to eighty tons—for the modern 
heavy gun”, and the moulds for 
these are placed vertically in a 
cooling-pit, so constructed as to 
permit of gradual and equal cool- 
ing in the mass. But first of all 
the meta] is run from the hearth 
into a “ladle,” so-called, though it 
is a large and gruesume-looking 
cauldron, much suggesting that ter- 
rible pot in which, according to the 
ballad.of Lord Soulis, they boiled 
the wizard in his leaden winding- 
sheet. 


They rolled him up in a sheet of lead, 
A sheet of lead for his funeral pall; 
And they plunged him into the cauld- 


ron red, 4 
And melted him, fiesh, and bones, 
and all. 


The poor fellow who tumbled 
into a bath of molten steel at Wool-' 
wich not long ago, had a swifter 
and more terrific fate than could 
easily have been imagined by the 
ballad-writer. In an iron foundry 
one is sure to be impressed by the 
apparent recklessness and Houdin- 
like imperviousness of the human 
salamanders who toil there to the 
fiery assaults, whether of scorching 
air or super-heated solids. In a 
steel foundry the molten metal at 
any rate is treated with greater re- 
spect, its terrible burning proper- 
ties, if even a few drops should 
come in contact with human flesh, 
being well known. The “ladle” is 
fixed on a traveling frame, which 
enables it to be moved to any part 
of the foundry, so as to discharge 
its contents into the prepared 
mould. The furnace is opened by 
the workmen scraping away the 
plug of cement which secured the 
vent-hole whence the metal is run 
along a conduit to the ladle. It 
flows not too rapidly, but in a daz- 
zling coruscating stream of intense 
brilliancy, in which one seems to 
see foreshadowed the flash and [~~~ 
polish capable of being imparted [esaue oo 
to tempered steel. A portion of 
the slag is allowed to flow after the - 
pure metal, and to form as it does |=. = 
immediately a solid crust on the 
surface of the fluid, thus retarding 
the cooling of the mass. The con- 
duit is then raised, and the rest of 
the refuse contents of the furnace 
is discharged into the pit below. 
The largest ingot yet cast at Els- 
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Brahma press, inverted in action, that is to say, the 
pressure is exerted downwaris instead of upwards. 
Some idea of the immense force developed may be 
gained from the fact that the power is taken from two 
pairs of pumping engines, each pair approximating to 
1,600 horse-power.. The press is attended by two huge 
hydraulic cranes, one on each side, for holding and mov- 
ing the forgings, and a series of furnaces also form part 
of the plant. The perfecting of this invention for forg- 
ing large masses of steel is due to Mr. Gledhill; but we 
understand that improvements and specialties have been 
introduced at Elswick, any more minute account of 
which would not interest the non-technical reader. In 
the further extension of the forging department of 


Very large | these works other and still more powerful presses will be 
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CHE SHEAR LEGS LIFTING 120 TONS 





steel ingot bas not by some wizard spell been converted 
for the nonce into a mass of yielding pulp, so thorough- 
ly 18 it squeezed and kneaded, until it parts with its 
crudities, and the pores and fibres of the metal have as- 
sumed the closeness and toughness of well-forged steel. 
FITTINGS AND CAPABILITIES OF THE WORKS, 

Throughout the steel works, as in every part of the 
Elswick establishment, steam and hydraulic power divide 
the empire, enter into ingenious partnerships, and pro- 
duce the most striking results. There are eighteen 
boilers in the works to supply the steam power for the 
various machines. The ingot-pit in the casting-level is 
supplied with a powerful Goliah, capable of lifting 100 
tons, which is used for lifting the ingots, when cold, out 
of the pit, and placing them on the bogies. The foun- 
dry is fitted up with three 30-ton 
overhead steam traveling-cranes, 
and with 20, 40, 10 and 5-ton trav- 
eling-cranes, driven by shafting. 
In the forging-level there are five 
40-ton cranes, which can ‘act 
singly or in combination, being 
thus capable of handling the heavi- 
est work likely to be produced in 
theestablishment. The number of 
men at present employed in the 
steel department is 700, and the 
works at the present time are capa- 
ble of turning out 80 tons of cast- 
ings and 250 tons of ingots per 
week. This capacity, however, 


will ultimately be much extended. 


MANUFACTURERS’ READ- 
ING ROOM. 


aE SOS sale 

Messrs. E. ©. Stearns & Co., 
manufacturers of hardware special- 
ties, in Syracuse, N. Y., have es- 
tablished a feature in their manu- 
factory which might be imitated 
to advantage by other establish- 
ments employing a large number 
of workmen. Itis a reading room, 
wherein can be found more than 
one hundred different journals 
and periodicals devoted toscientific 
and mechanical subjects. These 
journals and periodicals are pre- 
served carefully and placed on file 
in a room specially arranged for 
the purpose in the main building. 
The room is provided with long 
tables, shelves and benches, and is 
removed from the noise of the 
machinery, so that it is a quiet 
place where employes may spend 
their time profitably reading, 
writing or drafting. This indus- 
trial library finds favor among the 
men, who take advantage of the 
opportunity by keeping posted rel- 
ative to current events in the sci- 
entific and mechanical world. By 
this plan the foremen are enabled 
to keep up with the times in their 
several departments, especially in 
plating, japanning, molding, pat- 
tern-making, tempering, staining, 
and in the invention of machinery 
of all kinds for labor saving in 
their special industry. The exam- 
ple of reading and study thus set 
by the foremen has a marked influ- 
ence on subordinates, and thus 
this manufacturers’ reading room 
or library furnishes an educa- 





wick weighed 60 tons, but the plant is capable of casting | erected, capable of manipulating the largest dimensions! tional influence which steadily molds the character of 


ingots of 80 tons, and forty-two feet in length, the weight | of armour-plating for ships of war. 


and size for the barrel of an 110-ton gun. Up to the 
present time, the barrel-ingots for these monster guns 
have not been cas‘ at Elswick. The largest casting yet 
turned out was 42 tons. 

THE HYDRAULIC FORGING PLANT. 

The most notable object in the steel works is the 3,000- 
ton hydraulic forging press, with its attendant plant. 
This remarkable machine is capable of manipulating in- 
gots of cast steel up to 54 inches diameter; and although 
so powerful that it can squeeze and knead this huge 
mass of metal as if it were a handful of dough; it is so 





The forging press employes into a higher type of intelligence and man- 


is an important improvement upon the steam hammer, liness. In this unpretentious way Messrs. Stearns & Co. 


especially in working steel. 


Not only is the crushing ; are public benefactors. 
force which it exerts more effective than the blow of the | 
hammer, but the effect it produces is more uniform , 


THE wonderful Cornwall estate in Lebanon county, 


through the mass, and a more homogeneous quality of | Pa., is so large that it requires fifty-four miles of fence 
metal is the result, the immense importance of which in | to girdle it, and yields a yearly profit of 2,000,000. A 
gun-making scarcely requires to be mentioned. To the| single road through the property is over twenty miles 


onlooker there is something singularly uncanny in the 
slow but irresistible descent of the press upon a glowing 


long, and the property has probably in the neighborhood 
of 8,000 inhabitants. The total investment in all the 


mass of steel. The power is applied as silently and to | furnace plants is roughly put at between $3,000,000 and 
the eye as unaccountably as it is sure, and the effect is $4,000,000. The present income from the iron monntain 
simple in its action that it could be worked by the hand | for the time to subvert the mental conclusions as to the | and furnaces, however, is said to be equivalent to an in- 


of a child. In principle it may be described as a! resistance of matter. It is hard to believe that the huge | come of 5 per cent. from $40,000,000. 
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CLEVELAND, O., AuGcust 6, 1887. 
OIL, COAL AND WATER GAS. 

Our esteemed contemporary, the Progressive Age, takes 
exception to our statements covering the success of oil 
fuel over coal and by way of explaining its position 
says: 

The only interest we have in this question is to.be the medium, 
in a slight degree at least, to help curtail the insane excitement 
that prevails among a large class about the value of petroleum 
fuel, these otherwise intelligent people are allowing themselves 


to “‘go off half cocked’’ without giving the subject reasonable in- 
vestigation. 


While we are truly grateful for any suggestion that 
will allay this “insane excitemenv’ that appears to worry 
our Philadelphia friends, we cannot agree with it in 
many important particulars. Thus, for instance, the Pro- 
gressive Age desires to know whether it has occurred to 
us that “in heat-producing capacity it is a well estab- 
lished fact that it reyuires 193 gallons of petroleum to 
equal one ton (2,000 pounds) of bituminous coal when 
combustion is perfect.” 

We should not have thought our Quaker friends capa- 
ble of setting this neat little trap for us. “When com- 
bustion is perfect.” Has the Progressive Age any sus- 
picion that bituminous coal has the heat-producing 
(calorific) capacity of pure carbon, or that the average 
steam boiler is so constructed as to exact conditions 
which make combustion perfect? Pure carbon contains 
14,300 heat units, but fully 90 per cent. of all steam 
boilers ‘in use vaporize less than 7.5 pounds of water for 
each pound of coal, the loss being found in sulphur, 
slate, earthiy substances, smoke and ashes. 

On the other hand the heat units of crude oil consid- 
erably exceed those of coal, being 20,240, and the 
evaporating power has repeatedly been shown to be from 
18.25 to 19.5 pounds of water per pound of oil, the feed 
water being estimated at and from 212° F. Giving to 
coal the benefit of every doubt, we assert that the prac- 
tical calorific property of oil compared with coal is as 
19 to 8. It follows that the statement made by our es- 
teemed contemporary “that it requires 193 gallons of 
petroleum to equal one ton of bituminous coal’’ is incor- 
rect. Asa matter of fact three barrels of crude oil, or 
148 gallons, equal and slightly exceed the steam-generat- 
ing property of a ton of bituminous coal. Any doubts 
on this subject can be speedily dispelled by witnessing 
the daily work done in Cleveland by several large manu- 
facturers. 

And then, the Progressive Age thinks it “manifestly 
unfair and misleading to quote what is being done in 
Russia,” because our e. c. has yet to see any reliable 
data on the subject. Our figures may or may not be 
reliable, but they were taken from the June issue of the 











U.S. Consular Reports, and were reported by Mr. James 
C. Chambers, U. 8S. Consular Agentat Batoum. In our 
issue of last week will be found an article stating in de- 
tail the comparative cost of coal and oi] in Russia as 
reported by the Russian railways, from which it appears 
that the cost of coal (anthracite) is not $30 as stated by 
our Philadelphia friends, but $5.29, compared with $2.43, 
the cost of oil in Russia. 

We have no hesitancy in saying that with improved 
methods of feeding and with continued experiments in 
the economical use of liquid fuel, much better results 
will be accomplished than are shown to-day. The 
animus of the Progressive Age is visible in its closing 
comments : 


But why expend vast sums of money in an effort to utilize oil 
that is at all times subject to the absolute control of a speculative 
clique, when perfected water gas apparatus is at hand, capable of 
producing the most satisfactory, economical and cleanly fuel the 
world need wish. 


One reason, we may answer, is that the public is not 
prepared to trust its safety to the murderous water gas. 
There is not much danger from the “speculative clique” 
because to force out coal, oil must be furnished very 
much cheaper amd the constant rivairy between these 
two will regulate the market. 








NOT ALL GAS AT FINDLAY. 

Despite the unwise real estate boom which accompan- 
ied the introduction of natural gas into Findlay, O., the 
town has shown wonderful enterprise in securing the 
location of new enterprises there, as the following list of 
established and projected works will show: 





En- 
Establishment. My ployes. 
Findlay Iron & Steel Works (from Cincinnati.)..$ 90,000 195 
Findlay pot een felling Mill & Nail Works 
pfen Lav range if sbi 000 
Briggs Rollin ill ren Cleveland.)... 100,000 100 
Ohio Lantern Works (from Bellaire.)... 100,000 100 
W ithingtoa steel Works (from Jackson, Mich ) 150,000 175 
Union Builer Works (from Cleveland.)... 150 


Ohio Coil & Cable Chain Works (from Cleveland.) 125, 000 100 
Moore’s Chair Works (from atic hse ba RS 100,000 100 
Glass Works on Whiteley farm... --- 50,000 50 


Ithaca Glass Works......... sentheuaikdeiinsebuesstsehaewacase 40,000 50 
Wire Works sbidebhehdonsbalie 75,000 6) 





REE AE IG... nlhieivnndaneetekciehid siisaus Clips itnacssebkneete - 00 100 
Findlay Rapid Writing Machine Works is a 











Glass Works on Tritch farm.................. 40,0 60 
Findlay Machinery and Boiler Works.. ws 0 13 
Findlay Door, Sas ane Blind Pestery. .. 40,000 40 
Edge Tool W orks (Heck farm.)..............00. . 100, 00) 100 
Glass Works, North Findlay................csss00e0++: we: 
Two Priek fi § he geen capacity of each 1,000,000 
I ee ee aera decin <casgee ausdonenp iibiiaeeces 200 
Pressed MBrick k Works, yearly. capacity 1,000,vv0.. ‘i _1v0 
Total * $1,692,000 2,635 


In addition to the above, the Findlay Jeffersonian 
states that over a dozen other establishments have been 
located, with a combined capital of over $1,000,000, and 
employing at least 1,000 men. Nearly forty new fac- 
tories have been located since January Ist. The credit 
of this above record is not due to the real estate boom- 
ers; it is to he attributed to the wise policy urged by 
this journal and adopted by the far seeing ones, of letting 
real estate take care of itself and making a bold strike 
for all the manufacturing enterprises that might be in- 
duced to go that way. 








THE ADVANCE OF THE ELECTRIC MOTOR. 

To appreciate the rapidly growing application of 
electricity as a motive power, one has but to refer to the 
news columns of the leading electrical journals. Here, 
for instance, is the substance of a column of notes in the 
latest issue of the Electrical World: At Springfield, 
Mass., ten Sprague motors, ranging from 3 up to 10h. p., 
have lately been put in operation on a motor circuit. 
At Cleveland, the Brush Electric Light and Power Com- 
pany has in use on its arc circuits two 2 h. p. Brush 
motors and twolh.p. Cleveland motors, used for saw- 
ing, printing, paper cuttin;, ete. At Toledo, O., the 
Toledo Electric Company has just gone into the motor 
business, furnishing power for ventilating fans, dental 
lathes, etc. At Kansas City, Mo., similar work is done 
with satisfactory results. At Reading, Pa., a start is 
being made in the use of electric motors on incandes- 
cent circuit for running a dental engine and a job 
printing press. At Harrisburg, Pa., four Sprague 
motors are in operation, and at Cincinnati the Brush 
motor is growing in popularity. At West Chester, Pa., 
the local company has on its circuit no less than 45 
motors, one of 7} h. p. running amachineshop. At 
Lowell, Mass., electric motors are used for freezing ice- 
cream, blowing an organ, etc. The local company has 
orders for 30h. p. of motors, to be filled as soon as pos- 
sible. At Pitteburgh, Pa., 30 motors, ranging from 





¢ h. p. to 10 h. p., are in operation, driving fans, sewing 
machines, etc. The local company is about to put in a 
motor of 15 h. p. to drive dynamos for the Western 
Union Telegraph Company. 

Locally, we learn that a leading street car line will 
immediately begin experiments with a new motor, and 
that other Ohio cities are looking in the same direction. 








CANADA’S MINERAL RESOURCES. 

The most succinct statement concerning the immense 
mineral resources of Canada that we have yet seen 
is the following, from a paper read at the recent Duluth 
meeting of the American Institute of Mining Engineers 
by Mr. J. H. Bartlett, of Montreal : 


In almost every province iron ore is found in abundance and 
the provinces which have not coal have an abundance of timber fit 
for making charcoal. We possess the only deposits of coal on both 
the Atlantic and Pacific shores and in both Vancouver’s island 
and Cape Breton the coal seams run out under the ocean. In 
both these provinces of British Columbia and Nova Scotia, 
nature has been prodigal with deposits of various descriptions of 
iron ore of very good quality, and witn plenty of flux all in the 
immediate vicinity of the coal fields. 

San Francisco is largely supplied with Nanaimo coal, and the 
blast furnaces in Oregon get most of their iron ore from Texada 
island in British Columbia. The eastern cities of Portland and 
Boston are supplied with some of their coal from Nova Scotia, and 
it would appear possible also to supply iron ore to eastern fur- 
naces from that province. In New Brunswick both coal and iron 
are found. In both Ontario and Quebec there are immense de- 
posits of the finest quality of iron ores and an unlimited supply 
of charcoal timber. In Manitoba there is iron ore and they have 
about 15,000 square miles underlaid with coal. 

In the northwest provinces the future great wheat-producing 
country of the continent. there are deposits of iron ore reported, 
but the country is so vast no special explorations have been made 
forit. They are, however, working a large desposits of anthra- 
cite coal at Anthracite, N. W.T., of a quality which compares 
favorably with the best from Pennsylvania, and there are 500 
square miles of this section. The climate of this eountry is cold, 
but there arc 50,000 square miles of it underlaid with coal of good 
quality and is easily reached and worked, seams, estimated to 
yield from five to nine million tons per square mile. 


With the advancing conditions of metallurgical 
science, and with such stupendous resources as those 
above described, there is no doubt that the economic 
problems, which up to this time, have so greatly puzzled 
the Canadian iron trade, will at no distant day find a 
satisfactory and remunerative solution. 








BONUSING MANUFACTURES. 

We are glad to see that the Iron TrRapE REVIEW’s 
frequent protests against the iniquitious practice of 
municipal bonusing of manufactures is being sustained 
in various influential quarters. The Canadian Manufac- 
turer, discussing the subject in a recent issue, well says: 


These bonuses operate unequally; the whole population of a 
municipality cannot be bonused, and the citizens become divided 
into bonus-payers and bonds-receivers. Some of the payers re- 
ceive no benefit from the expenditure; they have to carry on their 
business on the strength of their own resources, and it may be 
of a kind that will not increase with the p»>pulation of the muni- 
cipality. People who live on inexpansive incomes gain nothing 
and lose in increased taxes by the bonus expenditure. Besides 
the direct recipient, a bonus can benefit only a small portion of 
the population that bears the burthca. And even the recipient 
is by no means always a gainer. Manufactares are most profit- 
ably conducted on a large scale. The bonus-hunter is generally 
a man who operates °n a comparatively small scale. His waut of 
individual capital causes him to seek municipal aid; and when 
he gets it he fiads it difficult to compete with rivals who control 
larger amounts of capital; the bonus seldom puts him on a level 
with them. and in spite of the adventitious aid which he got his 
enterprise flags, at first, and then dies. When this happens, the 
municipalities lose their money. 

The Mayor ot Oshawa, Canada, has recently resigned 


rather than sanction’ what he conceived to be an im- 
provident bonus. All honor to his grit and honesty. 








Ir it be true—and as yet we have seen no denial— 
that the Bethlehem [ron Company was enabled to take 
the recent heavy contract for furnishing steel forgings 
tothe Navy D2partment at an extremely low figure, 
because of the silent partnership of a French firm, 
Schneider & Co., which has transferred its own plant 
to America, together with a force of skilled French 
workmen,.then it is in order to ask, whether the Govern- 
ment interprets this as consistent with a policy of pro- 
tecting home capital and labor. The whole proceeding 
appears very strange. 








Ir is proposed to form a national organization of 
water gas engineers and superintendents. Mr. E. C. 
Brown, 333 Walnut street, Philadelphia, Pa., is acting 
as temporary secretary. The call is signed by officials 
of water gas companies in Chicago, Boston, Binghamton, 
Attica, Mauch Chunk, Elyria, Pottstown, New York, 
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Lynn, Huntingdon, Hornellsville and West Manyunk. 
The movement appears to be most timely. 








Tue Canadian Manufacturer wisely calls for the estab- 
lishment of a vapor stove industry in Canada. If the 
Dominion can furnish its own gasoline, there is no rea- 
son to doubt that the industry would soon become a 
paying one. ° 








Reapers of the keon Trape Review are kind!y 
requested to take note that the standing invitation at 
the head of the editorial columns, “communications 
from practical men cordially solicited,’ means just what 
it reads. 





MAKING TUBES FROM SOLID BARS. 





BY GEORGE H. BABCOCK, OF NEW YORK.* 


We have all heard of the Irishman’s method of mak- 
ing acannon by “taking a hole and pouring melted 
iron around it,’’ but it has been reserved for a German 
actually to do a similar, or apparently, an even more 
difficult thing—to take a hole and force a bar of wrought 
iron or steel around it! Weare familiar with the pro- 
cess of drilling and punching for perforating metals, 
but here comes a man who, ignoring ail such make- 
shifts, by ‘‘external applications only’’—as a skillful 
physician treats an internal congestion—rolls a hole 
into the middle of a solid rod, thus forming it into a 
tube! What makes the hole? Apparently like the boy’s 
whistle, it “does itself.” 

Seriously, this is no joke. The specimens which I have 
the privilege of exhibiting to the Society tell their own 
story, and scarcely need the evidenee of the eye witness 
who saw them made, and who loaned them for this pur- 
pose. As yet, the process has not been worked in this 
country, but it is in practical operation in Germany. It 
is the invention of two brothers named Mannesmann, of 
Remscheid, and the modus operandi is as difficult to un- 
derstand and explain, as was Giffard’s injector or Boh- 
nenber’s gyroscope. 

The apparatus necessary to effect the result consists 
of two rollers slightly conical, the axes of which are in 
different planes—or form two lines in a twisted surface 
—their nearest approach being at or near the bases of 
the cones. The surface of the cones may be threaded 
in such a way that they tend to draw a body rolling be- 
tween them toward their larger ends. The bar to be 
operated upon should be approximately round, and its 
end is to be inserted while hot between the cones, its 
axis being intermediate at all points to the axes of the 
rollers. The action of the cones is to draw out and 
twist the bar, during which operation a hollow forms in 
axis, and when the bar emerges, it is a tube with a some- 
what rough but approximately cylindrical and concen- 
tric bore, the surface of which shows a decided twist. 

Among the exhibits isa bar which was drawn down 
at each end before going through the mill, so that no 
action took place at these ends. This bar, after cooling, 
was broken, and shows conclusively by the color and 
character of the bore, that no tool and not even the air 
touched it during the operation, the interior having 
the same appearance as the fracture. 

The tubes thus formed are applicable directly for 
some purposes, but by a proper formation of the rolls 
behind the bases of the cones, or additional pairs of rolls, 
with suitable mandrel or mandrels, this tube may, at the 
same heat, be expanded and finished into a regular 
weldless boiler tube or gas pipe; or this may be done at 
a separate operation. 

That the metal is not harmed by this ratter rough 
handling may be inferred from specimens of tubes, 
which have undergone operations of expanding, flang- 
ing, flattening, etc., which would try the temper and 
quality of any respectable tube. Brass and copper 
tubes made by the same process were also shown. 


* Paper read before the American Society of Mechanical Engi- 
neers. 











The Coke Industry in West Virginia. 

The Montana works, five miles from Fairmont, W. 
Va., on the Fairmont, Morgantown & Pittsburgh branch 
of the Baltimore & Ohio, has 25 ovens in operation, 
and 200 ovens are being constructed. At Clemens, nine 


miles below Fairmont. 100 ovens are going up. 
an al 


A PITTSBURGH Gr ‘hes contracted for the manufac- 
ture of $1,200,000 worth of steel ties to be used on a rail- 
road in South Carolina. 








ENGLuisH locomotive builders have received an order 
for twenty-one locomotives from Burmah. 





LAKE SUPERIOR IRON NOTES. 


sdlitihatilan tiled 
Special Correspondence to the Iron Trapz Review. 

FLORENCE, Wis., August 3.—In no other part of the 
Lake Superior iron fields is it likely that more activity 
prevails than in the Crystal Falls district, which I have 
just visited. This district is located in the northern 
portion of the Menominee range, and the town from 
which it takes its name is the terminus of one branch of 
the Northwestern Railway. At present only two mines 
in the district are shipping ore. These are the Youngs- 
town and Great Western. The Youngstown mine is 
controlled by the Briar Hill Coal and Iron Company, of 
Youngstown, Ohio, and is under option to, or has been 
purchased by, the Lake Superior Consolidated Iron 
Company, of which ex-Senator William Windom of 
Minnesota, is president. There are several other de- 
veloped mines in the district, but one of them—the Paint 
River—was shut down a few weeks ago; another—the 
Dunn—has just been supplied with a railroad spur, and 
three others—the Lee Peck, Lake Welch and Waunetah, 
are waiting for railway facilities. The Fairbanks mine, 
which pinched out some years ago, is being wrought 
again, and the Shelden and Shafer mines will begin 
shipping again shortly. But when, in beginning this 
letter, I spoke of the great activity prevailing in the 
Crystal Falls district, I meant exploratory work rather 
than mining. The number of holes which are being dug 
around Crystal Falls, in the hope of finding iron, is 
really wonderful, but the results have been very en- 
couraging so far, and the work seems to be increasing. 
The ore found, without exception, is a non-Bessemer, 
running about 60 per cent. in iron, and quite high in 
phosphorus, The mines are scattered about in all di- 
rections, the formation running east and west in some 
places, north and south in other places, and in still 
different directions elsewhere. The most experienced 
explorers are completely dumbfounded at times and 
luck counts almost as much as science in the search for 
mines. 

I have nothing new to mention concerning the big 
consolidations of mining interests. The Moore-Benja- 
min deal remains in statu quo and the stockholders in 
the Burton mines, all of which are located on the Goge- 
bic range, will consider the matter of selling out on 
Saturday next. 

It is now generally figured that the total output of ore 
from the Lake Superior fields this seascn will be about 
4,500,000 tons. Over 2,000,000 tons have been shipped 
already and the season is not quite halfover. It is con- 
fideutly expected that lake carriers will be more plenti- 
ful from now until the close of the season. Had there 
been adequate shipping facilities right along, a million 
more tons of ore could easily have been shipped. 

The work of sinking a new shaft at the Chapin mine, 
on the Menominee range, by the patent freezing process, 
has been fairly begun. 

The Chapin and Lake Superior mines and the Minne- 
sota Iron Company continue to be the largest shippers 
of >re. 

Chauncey M. Depew, Henry B. Ledyard and Gen. 
Alger are said to be behind a scheme to build a new 
railroad from Duluth to the Straits of Mackinaw, mid- 
way between the “Soo” and South Shore lines, which 
will shortly be completed. The new road will open up 








new iron fields. HEMATITE. 
mg 
STEUBENVILLE COKE. 


Steubenville (0-) Gazette. 

The determination of the Jefferson Iron Works Co. 
to manufacture all of its coke, instead of using half 
Connellsville coke in its furnaces, is an important matter 
to Steubenville. Since 7,000 bushels of coke are used 
per day it will be seen that the change will give em- 
ployment not only to a good force of miners but cokers 
also. 

In this connection it will be interesting to know that 
the Riverside Iron Co. will make experiments with 
Steubenville coke as soon as Connellsville coke can be 
procured to mix with it, the company haviug purchased 
home made coke from the Steubenville Coa] and Miniag 
Co., for the purpose of experimenting with it. The 
Riverside Co. has in connection with its Steubenville 
plant very extensive coal mines that cost the company 
considerable money to keep in repair and which could 
be made profitable if operated. And further, if the 
Steubenville coke can be used successfully the saving 
will be about $50 per day. It will be seen from this 
that it will be worth while to make the experiments 
contemplated. This furnace also uses 7,000 bushels of 
coke per day, and as the Connellsville article costs here 





about seven cents per bushel, it will be seen at once 
that the saving will be very great. 

The trouble with the Steubenville coal for coke-mak- 
ing lies in its lack of bitumen, which is found in the 
greatest degree in the Connellsville coal. This latter 
named coal is so soft that it ie taken out asslack. A 
prominentiron man of this city, who is connected with 
the Riverside Co., tells us that he has been readiag up 
on coke making, and is very sanguine that if the 
Steubenville coal will not operate successfully as coke, 
it will make good coke if mixed with the Connellsville 
coal, say one-fourth of Connellsville and three-fourths 
Steubenville. The Connellsville coal would supply the 
deficiency in bitumen, lacking in the Steubenville coal. 
Connellsville coal can be shipped to Steubenville at one 
half the freight cost of coke, and as it is mined for one 
cent per bushel, it could be brought here at a cost very 
little more than the cost of mining our own coal. It 
would be a good idea if the furnacemen of this city 
would make the experiment of mixing the two coals. 
If successful the advantage to Steubenville would be 
very great. It would give employment to at least 150 
more miners, as well as many cokers. 








A PROTEST AGAINST THE DOMINANCE OF 
MACHINERY. 





Man, in his laboratory, has formed a creature that 
now has the mastery over him, that enslaves and uses 
him as a tyrant from which there is apparently no 
hope of escape. A machine is a working contrivance, 
with no insides—neither heart, lungs, nor liver. They 
who have fallen well in with the spirit of the age even 
maintain that the whole creation 1s just such a contriv- 
ance, without an inside, without a contriyer, without 
heart or soul—and apparently they are pleased with 
the thought. But there are other philosophies and 
forces than the economic asserting themselves in the un- 
rest which characterizes the times; and this may be due, 
in part, to the fact that “there is a spirit in man,” a 
something that refuses to be absorbed in the economics 
of the machine, and which cries out for better privi- 
leges than mere wealth or material benefit. One of the 
forms of protest against this dominance of the machine 
is a revival of handicraft. The plea for the revival of 
handicraft is a plea for the moral improvement of oo 
inconsiderable portion of the people; for if we contrast 
the moral effect of work sweetened by a pleasureable 
exercise of inventive skill with labor that is simply a 
monotonous toil for wages, it is apparent that there 
must result therefrom a marked distinction in the char- 
acter that is formed under the two systems. For work 
that affords pleasurable exercise to the faculties in its 
perfurmance tends naturally to contentment; the very 
nature of the work is profitable in its mental and moral 
effects, and this constitutes no small part of the reward 
—perhaps the greater part. But work that is mere 
drudgery, an unending grind of toil in which mind and 
body are automatically engaged, is naturally productive 
of discontent, for there is wo interest in it but the wage, 
and where money is the sole object of labor—notwith- 
standing its representative value as a commodity of ex- 
change—there can be no contentment, and this preva- 
lent spirit of discontent may be said to be largely due 
to that system of labor which the machine has engen- 
dered.—[From ‘‘The Revival of Handicraft,’ by Pro- 
fessor John F. Weir, in Scribner's Magazine for August. 
Driven Well Extortions. 

The Farm and Fireside of Springfield, O., gives the 
following well-considered advice as to the driven well 
business: 

1. Pay no royalty on wells driven siuce January 14, 
1885, as the patent expired on that date. 

2. Do not pay more than $10 royalty in any case, as 
the owners of the patent are settling at that rate, and 
even less. 

8. Do not pay jo anybody except those who can 
produce incontestible proof that they are the accredited 
agents of the owners of the patent. Don’t pay to any 
traveling agents who may claim to represent the owners. 
There will be agents appointed to visit every country 
town where the wells are in use, and these will be able 
to prove their authority. 





Friction of sides of natural gas pipes retards the flow 
of gas. To obviate this George H. Westinghouse sub- 
stitutes pipes of increasing diameter. A 16-inch pipe 
will deliver six times as much gas as will an 8-inch pipe. 
He proposes to start with an 8-inch pipe at the well, 
then let it empty into a 10-inch pipe, then into a 12-inch 
pipe, and so on. 
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New and Complete System for the Handling of Heavy Materials. 
THELBROWN PATENT HOISTING AND CONVEYINC APPARATUS. 


THE ONLY POSITIVE ACTING AND SUCCESSFUL 

AUTOMATIC HOISTING AND CONVEYING MACHINE 
that will take material either from or to any desired int on the line of its tram 
way and automatically lower or dump the same at will of the operator. eg 
adap’ ‘or 
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The Brown Hoisting and Conveying Machine Co., Cleveland, Chio. 
FAYETTE BROWN, President. ALEX. E. BROWN, Vice-President and Manager. (62) HARVEY H. BROWN, Secretary and Treasurer. 


Buchanan Manufacturing Co., 4 THE MEECH GOLD AND SILVER ORE 
Disintegrating Machine. 


The Only Method for Preparing the Ore 
for Amalgamation. 


Disintegrating, Decomposing and Desulphurizing 
the ore under a HIGH TEMPERATURE and PRESSURE 
OF STEAM HEAT. with chemical action and attrition, 
dissolves and breaks up the chemical combination 
in the ores, individualizing. cleansing and separat- 
ing the atoms of metal from the gangue, perfectly 
freeing them for amalgamation combination with 
the MEFCH AMALGAMATION MACHINE and 
process. (being the createst combination of Amalga- 
mation known). will successfully extract 90 ner cent. 
of the metal from rebellions ores. such as Sulphur- 
ets, Sulphates, Sulphides, Chlorides. Bromides, Ox- 
ides. Tellurides. &o. | 

We desire hnsiness correspohdence in every mining district in the United States. 


The Meech Crusher a Pulverizer. 


This Machine will GRUSH AND PULVERIZE GOLD AND SILVER ORES to 20, 40 and 60 mesh fine. and 
from 20, 40 and 69 tons per day. The PRINCIPLES of this machine, making it superior toal) others, 
are the peculiar concave and convex shape of the jaws, with concave and convex projections, which 
breaks. crumbles, stamps and pulverizes the ore with less power, wear and tear, t any other ma 
chine. Manufactured hy 


MEECH & CoO., Cleveland, O. © 


We will contract to erect the Meech Plant of Mining machinery for successfully treating 
all grades of gold and silver ore. 02 


THE NEW HOPPES A7TORSW7ICIZ MEG. co. 


LIVE STEAM MANUPACTURERS OF MALLEABLE AND CAST IRON FITTINGS, 


Fee d Water Heater AND BRASS GOODS. Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 








Manufacturers of 
SASH WEIGHTS 
Cast Washers, Farm Bells, 
And Ceneral Castings. 
Telephone 2151. 

176 Central Way. CLEVELAND, OHIO. 














Beaver Falis Steel Works. 
BEAVER FALLS, PA. 


of all kinds of STEEL 
fant eBeever™ Tool, Die, and Axe Stee! 
{ron Center, Soft Stee! Center, and Cas 
Plow Steels. n Hearth Bessemer Agri 


cultural Steel 8 
Finished Rolling Coultersand Patent Cut- 
lery Steel. 


SF. Ee. BRIGHT, 


BUILDER OF 


Fw Machinery and Seal Tous 


Mochesten! | acd meng me os Horeities eng, 
i ranches in Brass, 
Dies and Pune a 637 Sheriff St. Cleveland, 0. 
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AND Sol . . 
Li t manufrs otf 1 ne Worswick Patent Radiators. 
ime Ext — or. AGENTS FORK IRON PIPE AND BOILER TUBES. 
CLEAN BOILEE, oo Se ae FOR TRIAL. Corner Water and St. Clair Streets, 42 CLEVELAND, O. 





; Darsble in Constrafty Cleaned. | Patterns and Models of Wood and Metal 


Send for Descriptive Circular A. 
LIGHT MANUFA Nc. , 
Hoppes Manufacturing Co, | with ournew and improved tnollitis we ate metered to make very Peel or Skate fOr: 
7B TRADE SUP TBD. 6 
; m 





. low estimates in this line. 
Sorinafield, O D. S. HITCHCOCK & CO., Crossing C. & P. & N. Y. C, &St. L. R. R., CLEVELAND. 0. 


e Eureka Planer and Matcher 




































: Th Lie O’DONNELL & BARRETT, 
Fa find BUILDERS OF 
Bi. mee sae | . , 
ist il aa5etee | Hydraulic and Steam Passenger and Freight 
sa4ts a Rauek & 
Pa23se hte | 
Hie i HLEVATORS 
Sa¥tas per on 
: 34 Ez JF reigns Also Hand Elevators and Dumb Waiters. 
SNIGGS &CO., - - - - Buffalo, N.Y.! No. 53 Center Street, 
Send for Catalogue and Price List. 61 Telephone No. 211). CLEVELAND O 
PHOENIX IRON WORKS. 
Ww. H.:Thompson, Proprietor, All Kinds of Elevators Repaired. 
‘Steam Power Cranes|\WW7. ER. EXwmrmonmn «< GCo.. 
FOR ALL PURPOSES. ALSO f Manufacturer of 






Turned Shafting, Couplings, Hangers, etc. 
Gear Cutting. 


Wason Street bet. St. Clair and Superior, 
CLEVELAND. Vv 


“The McFarlan & Nottingham Co. 


Milling Machines, Die Sinking Machines, 


Universal Heads, 
Index Centres. 
Vises, 
And other 
DRILL PRESSES. Special Tools. 


220 West Second St..} Corner Leonard and Winter Sts.. CLEVELAND, O. 
CINCINNATI, OHIO. S2ly | TELEPHONE 2312 FOREST CITY FILE WORK3. ESTABLISHED 1876 


-—s. £8 B. MOORES BRO=., 
INSURANCE POLICY RECISTER. ; et aaiaen 
Is needed by every Manufacturer. st. aa . " es : Es ; a < 
ONLY ONE DOLLAR, POSTACE PAID. ‘ a Sisal lie a 
i he above Regi ium, i bscri . wh i 
We will sd toe ors feria, frmeyer, Ecco. (FILE AND RASP MANUFACTURERS 
CLEVELAND, 6.1°°*"""“"anee rrr 


DAY & CARTER, PUBLISHERS, tf 
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Blast Furnaces:— ee : 
The Lucy Furnace, at Pittsburgh, Carnegie, Phipps 
& Co., have ordered two feed-water heaters of 1,000- 
horse power each from the Wainwright Manufacturing 
Company, of Boston. 

The finishing touches are being put on the Jupiter 
Furnace, and the lessees, the Western Steel Co., are 
making all preparations to blow in within a fortnight. 
The furnace is the best equipped and arranged furnace 
in the West, and the casual observer would take it for a 
new plant altogether.—[Industrial Gazette, St. Louis. 

Fhe announcement. that the Jupiter blast furnace, in 
Carondelet, would be blown in early in August was 
not made before the question of coke supply had been 
fully considered, all remarks to the contrary notwith- 
standing. Regardless of developments in the Connells- 
ville coke workers strike, the proprietors of the furnace 
felt safe in proceeding with their arrangements for re- 
starting on a fixed date; and the fires are now warming 
the brick work out preparatory to the beginning of 
actual operations, At the start, the furnace will use 
eight to nine cars of coke daily, and considerably more 
later on.—[Age of Steel. 


Steel Works:— 

The Hoene Consolidated Coal & Iron Co., which is to 
take the B..H. F. Hoene Goal mines near Warrior, Ala., 
and work them on a larger scale, has been incorporated. 
The incorporators are al] Hoenes except Mr. Ignatus 
Pollak, of Montgomery.‘ The declaration provides for 
the manufacture of coke, iron and steel as well as min- 
ing coal, the capital stock being put down at $250,000. 





Rolling. Mills:— 

A press telegram from Cincinnati, July 27, says: The 
Riverside Iron and Steel Company, W. P. Harris, presi- 
dent, Al. Gahr, secretary, has assigned to John 8. Con- 
ner. Liabilities are roughly estimated at $200,000, with 
assets not exceeding $50,000. The assignee of E. L. 
Harper & Co. claims the property of this company as 
part of Harper’s assets. There is a question as to its 
ownership. 

Messrs. Allderdice, Bishop & Co., who in February of 
this year purchased the old Westlake rolling mill at 
Warren, O., have made many improvements and are now 
in good shape. They expect their entire product will 
be used im the Warren Tube Works. They will make a 
specialty of bar and skelp iron. The latter product will 
be used for the manufacture of tubing; they will employ 
when running full about 300 hands. They will add to 
the works a 20 inch train, three rolls high; the new ad- 
dition to the building will be 70x210 feet. The mill at 
the present has 16 furnaces, and they will add 16 more 
at onee, making in all 32 furnaces. When this mill is 
comple.ed it will be one of the best arranged establish- 
ments in the country. 

An annual meeting of the North Chicago Rolling Mil 
Company was held July 25. The gross earnings of the 
company for the fiscal year ending July 1, 1887, were 
over $14,000,000, and the output 31 per cent. greater than 
that of last year, aggregating in gross tons: Pig metal, 
303,015; steel ingots, 309,918; steel rails, 256,897; mer- 
chant sizes of iron and steel, including nails, n.il plate, 
angle and splice bars, 88,616, making a total of 958,446. 
Raw material used: Coal, 272,000; coke, 369,000; iron 
ore, 525,000; limestone, 115,000; spiegeleisen, 24,000. 
The number of: men employed averaged 5,700. The 
directors elected for the coming year were: Nathaniel 
Thayer, of Boston, Richard C. Hannah, of Chicago, 
Orrin W. Potter, of Chicago. The officers elected were: 
President, Orrin W. Potter; Secretary, Richard C. Han- 
nah; General Manager, John C. Parkes. 





Machine Shops:— 

The Loomis Gas Machinery Co. have been incor- 
porated in Philadelphia with a capital of $500,000. H. 
Disston & Sons, the well-known saw manufacturers, are 
the principal stockholders. 

Messrs. Alfred Box & Co., of Green street, Philadel- 
phia, have just completed a 72-inch reach radial drill to 
be shipped to a large boiler works in Boston. The firm 
has added to its capacity in response to the demands of 
trade. 

The Horton Chuck Company, Windsor Locks, Conn., 
say that only within the present month have they been 


| felt roofing. 


even better. 
Dr, Otto, of Germany, inventor and patentee of the 


United States Court for injunction and heavy damages 
against parties making and using an engine called the 
Korting gas engine. 

The Lewiston Locomotive Driving Wheel Co. has 
been organized for the manufacture and sale of appli- 
ances connected with locomotives. The officers are: 
President, George P. Westcott; Treasurer, James H. 
Smith; Directors, James H. Smith, J. S. Riker, and 
George Burnham, Jr. 

The Battle Creek Machinery Company, of Battle 
Creek, Mich., are adding a large bolting mill for thé use 
of shingle and stuve manufacturers; and a slat mill for 
the use of farmers and jobbers for making fence stuff. 
They have just erected in their works for their own use 
an upright boring mill, and contemplate putting the 
same kind of mills on the market. 

Lewis Jones, Superintendent of the Bessemer Roll- 
ing Mill Co., of Birmingham, Ala., was in Pittsburgh 
and Youngstown last week looking after his machinery. 
He placed additional orders for castings with Lloyd, 
Booth & Co., and for a 750-horse power Porter-Hamil- 
ton engine to drive his 16-inch bar mill and 8-inch guide 
mill, with William Tod & Co., of Youngstown. 

The Springfield (O.) Machine Tool Company, manu- 
facturers of bras. and iron working machinery, has lately 
started in business for the manufacture of the Fox 
monitor lathes. They propose to manufacture a full 
line of machine tools, when under full headway.. Mr. 
Kempsmith was formerly associated with Messrs 
Warner & Swasey, of Cleveland; Wm. H. Owen was 
formerly employed by the firm of Whitely, Fassler & 
Kelly, of Springfield, Ohio. Both of these gent!emen 
are practical mechanics. They will employ on an aver- 
age about 25 hands. The building in which their busi- 
ness is carried on is a three-story brick. 





Foundries:— 

The Standard Foundry Co. talk about putting up an 
addition to their foundry to catch up with their orders. 
—([Industrial Gazette, St. Louis. 
The Ellen Ross Iron Works Company has been organ- 
ized in Birmingham, Ala., with a capital stock of $30,- 
000, shares $100 each, by Charles F. Enslen, Eugene 
Enslene, J. M. Carter, R. H. Pearson and D. I. Purser. 
The works and office will be located in Birmingham. 
The purpose of the company is to build a large foundry 
and machine shop, equipped with all the latest improve- 
ments for the manufacture of engines and boilers and all 
kinds of foundry and machine work. 





Hardware Works:— 
According to the Anniston (Als,} Hot Blast, capital 
could be readily obtained there to start a chain factory. 

The New Castle-Wire Nail Company, of New Castle, 
Pa., are about to make a number of extensive improve- 
ments to their works, which will add largely to their 
capacity. 

The Alabama Bolt and Rivet Company have been in- 
corporated at Chicago, with a capital of $25,000, for the 
manufacture and sale of iron, by J. A. Burhaus, W. J. 
Thompson and J. B. Hall. 

The American Tack Company, Fairhaven, Mass., have 
probably the largest and heaviest Blanchard tack machine 
in the world, making steel tacks 1 1-16 inches in length 
and with heads 15-32 inch in diameter. The tacks are 
made for H: W. Johns, of New York, and are used on 


The Cleveland Stone Company, of Cleveland, have 
bought the Quinnebaug Scythe Stone Ledge at West 
ture of whetstones on a large scale. 
stone mill of W. H. Gannett at Piermont, N. H., and 
10,000 gross of scythe stones a year. 
which will make them almost beyond fault. 


of hosts of hardware dealers. 


manufacturers as that of the pliers. 





Miscellaneous:—- 





able to get within sight of their orders. Their Spring 


running both to their full capacity, expects to turn out 


The Higganum (Conn.) Hardware Company have 
made a slight change in the construction of their pliers, 
These; (late Ex. U. 8S. Patent Office), Patent Attorney, 34 
pliers have been on the market but a very short period, | Blackstone Building, Cleveland, O. 
but they have found their way on to the shelves 
Their nippers are 
thought to be superior to any in the market, and their 
rapid introduction has been quite as satisfactory to the 


trade was all they could wish, and the Fall promises | to their plant a building 75x150 feet for manufacturing 
street cars. d 


Incorporated: The Hamilton (O.) Specialty Manu- 


Otto gas motor engine, has commenced suits in the} facturing Company, capital stock $5,000. 


The J. P, Witherow works, at New Castle, Pa., which 
were enlarged only last year, on the 20th ult. closed a 
contract for still another addition, and the new wire nail 
enterprise at the same time purchased a row of frames 
in the rear of their works for an additional large ware- 
house. 

The Cleveland Shipbuilding Co, has made a ten years’ 
lease with the city for the ground under one of the 
arches of the viaduct, adjoining their new molding shop, 
whereon a large pattern shop will be ereeted. An addi- 
tion of a five ‘story building on their own property will 
carry the office of the company up on the Viaduct on 
the south side and overlooking the works of the com- 
pany.—[Marine Record. - 

With the increased tools and territory the Globe Iron 
Works Co. is adding to its present facilities, at a cost of 
about $350,000, and it is believed that they will be en- 
abled to turn out a large freight steamboat every three 
months, and orders are not solw in coming in. This 
company has but anticipated the times. Some of the 
new machinery is already on the ground, and the con- 
struction of buildings well along. When the Berriman 
boat is launched at Quayle’s yard in September, the 
Globe Co. will put on the blocks another steamer for 
the Mutual Transportation Co., and will employ about 
one thousand men.—[Marine Record, Cleveland. 

W. B. Dunnmg, of Geneva, N. Y., will soon place 
the market a new hot-water boiler in connection with 
his steam-heating boilers, which have become so popu- 
lar in this and other countries—his last order being 
from Tokio, Japan, and including a complete outfit to 
heat a college. This speaks tor itself. -With nearly 
one hundred boilers in use at home, he is not like the 
prophet, who is without honor in his own country. Mr. 
Dunning’s reputation as a mechanic and manufacturer 
has been so highly endorsed during his 45 years resi- 
dence at Geneva that it needs no further words of com- 
ment. The last honor conferred upon him was in elect- 
ing him President of his village, making the fourth 
term in that capacity—and his fifteenth year in ‘the 
council of village affairs. 


$< 





A Large: Lancashire Boiler. 

Messrs. William Wilscn & Co.,; of Lilybank Boiler 
Works, Glasgow, have just supplied a large Lancashire 
boiler to Messrs. P. and P. Campbell, of the well-known 
Perth Dye Works, Perth. The dimensions of the boiler 
are:—30 ft. long, 8 ft. diameter, with double-rivetted 
outside and inside butt straps on longitudinal seams. It 
has two internal flues, each 38 in. diameter, having 
flanged anti-collapsive joiuts on circular seams; also hor- 
jzontal seams and Galloway tubes welded solid; by this 
method there is no double thicknesses or edges of plates 
or rivet heads exposed to the action of the fire. The 
boiler is made entirely of Siemens mild steel, of great 
strength, with all the rivet holes drilled; it is intended 
for a working pressure of 100 lbs., and was tested in pre- 
sence of the inspector to 20 lbs, It is provided with all 
the latest improvements in mountings and fittings.— 
[Glasgow Engineer. 

‘tdliiintiinigyiceapiailla Sou 
Tue other day the Bethlehem Iron Company made a 
search for stray wheelbarrows, and, strange to say, man- 
aged to gobble up thirteen in a few hours from the back 
yards of some of our prominent residents. The search 
was conducted by Louis Palm, a foreman, assisted by six 
men. The search will be continued throughout the 
Bethlehems. Next they will make search for spades 
and other tools which were lost, and in the end the com- 


Cummington, Mass., with the shops and the valuable! pany will be several thousand dollars richer.—[South 
water power connected, and will carry on the manufac-| Bethlehem Star. 
It has bought the oan 
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LIST OF PATENTS. 


Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 





Reported expressly for this paper by H. T. Fisher, 


BEARING DATE JULY 2°, 1887. 


Alloy, Metallic, C. A. Palliard, Geneva, Switzerland. 

Bolts. Manufacture of, W. Shields Philadelphia, Pa. 

Fe:ces, Machine for making wire, J. W. Collier, Paris, Ill. 

Nailing Machine, W.C. Evans and J. P. Smith, Exeter, N. H. 
_ Packing for stuffing boxes, Metallic, J. G. Hughes, Bootle 
County of Lanc»ster, England. : : 

Railway-tie, Metallic, J. Splane, Philadelphia. Pa. _ 

Rivet-holding Device. W. Oldman. Jr., Buffalo. N. Y._ 

Sheet-metal-folding Machine, N. Koenig, New York, N.Y. 

Stairway, Knockdown Spiral, F. Heidland, St. Louis, Mo. 








The Sherman (Tex.) Iron Works have recently xdded 


Wire-barbing Machine, A. J. Bates, Joilet, Ill. 
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CONDIT, FULLER & CO,., 
PiG & BAR IRON. 


90 WATER STREET, ) CLEVELAND, O. 


{ WAREHOUSE: 
81 to 96 River St., cor. Main. 





Telephone |107. 





WV. E'. TELORINTOWN, 


Steel anda Iron. 


49 WILSHIRE BUILDING. - 


. CLEVELAND, OAIO, 





DZinmmnesota Lrom Co. 
VERMILION CISTRICT ORES. 
Geo. H. & S. P. Ely, Agents, 


5 Mercantile Bank Building, 


CLEVELAND, O 


CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 

HE HOTCHKISS & UPSON CO. Manuf’ 
T Machine, Plow & vator Bolts, Coach 
Screws. 15 
Boiler Makers. 


Boilers, Tanks, Stills, etc. 644 Broadway. _ 


Bridge and Botler Builders, 


UCKEYE BRIDGE AND BOILER 

WORKS, mfrs. of Arch and ruse Bridges, 
Boller ay and Oil Stills. Bet. Wasson St., 
Case Ave. 




















BUSINESS DIRECTORY. 


Canton, O. 





7 ON WORKS, Mill Work. 5 
AN ‘ine, ahs Imperial 3ob printing res 








Hinckley, O 


SHAM, W.S. Tin f description © 
Tierge job job lots special prices. Correspondence 











Meadville, Pa. 
URRY & CO. 
© i tek general jobbers in Cnetings of 











Belting, £c. 
ARKIN & BOSWORTH, Agents for Shultz 
Raw Hide Belting, 9 & 11 South Water street. 
Carriage Bolts. 


TT zou oe AD, WELL & COLLINS NORWAY 
CO., manufacturers of Pailateiphie 
Tire Bolts. 

















Mansfield, O. 


TED STAY. OTA MES 
4 . , 
anks. and all kinds of Bhose fron Warne 




















Niles, O. 


EEVES BROS. Manufacta ; 
JF ask cod Peak teen West Dotiee 








CLEVELAND ROLLING MILL CO., 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgin 


Steel Oil Barrel Hoops, Wire of all kinds, Iron and 


Bar and Spring Steel, Steel Street Rails, 
teel Boiler Plates, Galvanized 


and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Coai, Iron and Ore. 
A SoREW RE Ws. HITOHOOCK & CO., Briar Hil 
Iron. 101 St. Clair St. 


FatBoce, RRIS & CO. —oaT,= 
Grand Arcade Building, Cleveland, 0. 5 








Iron, "Cor. Bank aud Superior Sts. 61 


ANGER, A. I. Fo ay. he a Tron, Nos. 
173, 175 & 177 M. 33 








). BH. OUTHWAITE. W. G. POLLOCE. 
J.H. OUTHWAITE & CO., 
Exclusive attention given to 
Lake Superior and Menominee Range 
Irom Ore. 


* CLEVELAND, OHIO. 


J. H. Dalliba. Moore, Be in & Co. 
H. P. Hussey. ilwaukee, Wis. 


DALLIBA, aueory & CO., 


IRON ORE **° PIG IRON. 


101 St. Clair St. CLEVELAND, 0. 
Chicago Office: 115 Dearborn St.. Rooms 20 to 22. 





Fayette Brown. Harvey H. Brown 


Harvey H. Brown & Co., 


IRON ORES AND PIG IRON. 


101 ST. CLAIR STREET, 
CLEVELAND. oO. 


ray| FOUNDRY COKE. 
12-hour Connellsville Coke. 


W. J. RAINEY. 
A Mercantile Bank Bldg., Cleveland. 


H. E. COLLINS & CO., 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURGH. PA. 


Pittsburgh & Wheeling Coal Co., 


Miners and Shippers of 


OHIO STEAM COAL AND COKE. 


. Ww 
mines ome erated dara ponte 
Office, 29 Mercantile Bank Building, 
CLEVELAND, O. 
Lake Shipping Point, Lorain, Ohio. 


BASSETT & PRESLEY. 


Successors to 
W. H. McCURDY 4 CO., 


BAR, BAND AND HOOP IRON, 


Steel Boiler Plates, Tubes, Rivets, etc. 
CLEVELAND, O. 82 


Tuttle, Ozlebay & Co.. 


COMMISSION DEALERS IN 


TRON ORES, 


from Marquette, Gogebic fi Menominee 




















A, PLUEMER & CO., 


PIG IRON. 


COR. FOURTH AND RACE STREETS, 


Cincinnati, Ohio. 
Chicago Office—No. 107 Dearborn Street, 
Room 11, 


GEORGE K. HOSFORD. Manager. 30 








File Works. 


ICKANDS, MATHER & CO., Iron Ore and Divssine Machin 





Rochester, N. Y. 
00D-WO. G@ MACHINERY. 
: for Catalogue. J.8. &Co. 43 ae 
Gis LEASON, WILLIAM, manufr. of Machin- 
srools. Gear 


Lathes, Planers, and P: 
es. 10 Brown's Rac. 2 














Struthers, O. 


GUMMERS 8 BROS. & CO., manufacturers of 
led Commo Refined Shee 
Iron. and Superior oe Gualite Minnie teens, at . 








WNDUSTRY FILE be ey A. & H. Gough, 
manf’rs of Files and Rasps, equal to the best 
Enelish file. Old files re-cut. Ail kinds of Job 
Grinding. Office and Works, 38 Columbus and 
33 Winter street 13 








Foundries 
BOWLER « 00 Car ae mt Chilled 
all kinds of castings. 9 Winter. 


AOE & BOGGIS UNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 


JQITZSIM: ONS WM. & SON, Rolling Mill and 
0. 435 Broadway re o - : 














Foundry Facings. 


C LEVELAND FACING MILLS, poundry 
Supplies, Cor. Scranton & Carter Sts. 21 











Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 





Hardware and iron, 
Baa WM. & ©CO., Hard Tron, 
Is and Metals, 148 an oat. 160 Water St. 


“ \LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Lo Wire and Cheat 


7 HE EBERHARD MFG OO. manfrs of Oag 


riage, Wagon and Saddlery Hardware. 














E. C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig Iron 


AND METALS. 
CLEVELAND, OHIO, 


CHARLES HIMROD & CO. 
DETROIT AND CHICAGO, 


Pia Kron.|; 


Sole Sales Agents for follo brands Lake 
Superior Charcoal Iron: 
Vulcan Furnace Co. 
Detroit lron Furnace Co. 
Deer Lake Furnace Co. 
Sole Sale Agents Chicago Furnace Co. and | 
waukee Furnace Co. product been ed 
Bessemer and foundry iron, 100 tons. 


Sole poet Agents in West and d Northwest for 
r Hill [ron and Coal Co.’s brands. 


1! Tod—Brier Hill Scotch, Iron River, 
Grace, Bessemer. 


Also a full line of Southern Foundrv 
and Forge Irons. 





E NCINE Cast NCS. 
Complete set of Castings for making small 
and medium sized vertical Engines. 
SEND FOR PRICES. 











Districts. 
CLEVELAND, O. | Humphrey's Foundry, Bellefontaine, 0. | = 
Sam. Matner, ‘Fred. A. Mose: | RUNYON, STUBBS & MACK, 
Cleveland Iron Mining (o., IROOM, ORES, 
Dealers in Iron Ores Gogebic, Sail anaicas' iakrinte. 
from their own mines near Marquette, Lake | Room 43 Grand’Arcade Building, 


rior 
Rooms 4 & 5 Meremtile "Bank Building, 
80 CLEVELAND. O. 


L. M. PITKIN, 
Pres’t and Treas. 


Variety Iron Works Comp’ y 
BOILER MAKERS, 


Machinists and Founders. 
Shafts, Pulleys and Hangers 
specialty. 
§1 to 73 Scranton ra 81 Cleveland, O. 





F.L. CHAMBBALIN, 








AY ST. CLAIR STREET, (]gygland 0 





POTTER. BIRDSALL & CO. 


Lumber. 


YARD & PLANING MILL, 


Nos. 7 & 10 Carter Street, 
CLEVELAND, 0. 42 





IRON _ STOCKS. 
Hussey, Hoyt & Co., 


Investment Bankers. 


GOGEBIC IRON MINING STOCKS 
A Specialty. 


Full Information and Expert Reports for 
the use of Investors. 


Hussey, Hoyt & Co., 


231 Bank 8St., 
Mercantile Bank Building, 


Cleveland, O. 





Hardwood Lumber, 


ARTIN & BARRISS, dealers in all kinds of 
Hardwood Lumber. 130 Central Way. 51 














Lumber. 


Weal JENKS & CO., manufacturers and 
dealers in Lumber, Lath, ete., 5 ena tas 


Sue WILSON & CO. ao Taster 
ine & & hardwood), ro and dressed 
iguber, timber, lath. shingles, = TT Congas 


ITER, BIRDSALL & CO., dealers in I 
and dressed lum ber, and shingles. Yard 
and planing mill, 7 & 10 ‘Carter St. 

















Machine Shops. 


Wee), GEO. A., Metal Pattern Maker, small 
machinery repaired. 15% Frankfort rt St. 











— 


Steel Stamps and Stencils. 








Tron Planers 
A SPECIALTY. 


New Patterns 






— 2 
This Planer returns the table 8 for 1. 
sizes from 20 in. by in. and 80 in, 80 in. 

to plane from 4 to 10 feet in length. ba 


Rochester Machine Tool W’ks 








Akron, O 


cNEIL, J.C. CO., steam Boilers, Heavy 
Sheet Iron Work, "ke. Repairing promptly 
executed. 
APLIN RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ Steak. 


Ware CAMP & LANE MACHINE 
CO., Founders and Machinists, ae * ws 

















Alliance, O. 


Ces ° builder of Engines and 
Machines Also ~y obbing and Repairing. 











Columbus. 
O ITY BOILER WORKS, manf’s of Stationary, 
All 








Portable, and ‘peomotive 


work warranved. Borger Bros. & Co. 








Cincinnati. O. 


rHE CINCINNATI STEAM HEATING CO. 
manfrs, dealers and contractors. Warming 
and ventilation of public and private p ae a 


rs, iators, 
— * = Cesvenpendeece 9 Wie, at 
West Pear! street. 
CO ALEX. Pueee = RY Batters 
Works. Patterns cae 
ATFIELD. Jans rn Maker. 
rns of every style 

















| Te toy tL , FR aaaee Stam, hampe, “4 seamen SOO N. ¥. 
BUSINESS DIRECTORY. White’s Flexible Metalic 
FILLET. 


naietiaieendinn 





For PATTERN MAKERS, FOUNDERS & MACHINISTS 


* 
* 


For Price List and Clreular, Address:— 
ALEX D. CUNNY, 
132 &134E.SecondSt., - Cincinnati, O. 


Stearns Mfe. Co. 


ERIE, PA 














West nd Street. 


ao 
e to order. 165.167 
A] 

















Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron 
Supplied to the Trade or user. Send for Catalogue. 


Saw Mill and Genera! Machinery. 


WORKS AT ERIE, PA, 





| for 


e Power. 


d iron 


or Catalogue. 





| Nery. 
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Orrics or Lron Trape Revirw. 
CieveLanD. 0.. Farpay Evenine, August 5, 1887. 
lron Ore. 

The downward tendency of lake freights has been 
temporarily checked by the animated inquiry for vessels, 
and although the general belief is that rates will go con- 
siderably lower, there has been no such falling off as 
yet as would warrant any reduction of importance in 
the price of ores. In fact, the output of the mines in 


the Gogebic and Menominee ranges is so well sold up| 1, $21 


that any changes in the market of any consequence 
seem scarcely possible. It will not be a remarkably 


profitable season for the mine owners, despite their | M 


large sales. Vessel rates have remained so high for so 
long a period that the profits contemplated at the begin- 
ning of theseason have been extensively narrowed down. 
The receipts of ore for the past week aggregated 65,000 
tons against 25,000 tons for the same week last year 
The shipments to the furnaces were nearly 20,000 tons, 
a considerable increase over last week’s business. Sales 
have been more frequent than for any one week since 
May, but the amounts have been small, the highest 
reported transaction being an 800-ton lot of Bessemer 
Hematites, ard figures said to be slightly under $5.75. 
“Ore is absolutely out of the market,” remarked a 
promiment dealer to-day. Another dealer said he had 
received orders for several small lots but was unable to 
give quotations. Vessel rates were fluctuating and it was 
almost impossible to say whether the season’s output of 
the mines he represented had been entirely sold or not. 
It will be several weeks before accurate quotations can 
be given and before an intelligent diagnosis of the 
market can be made. A great amount of ore is going to 
Fairport this season, about 25,000 tons having been 
unloaded at that port during the past week. Following 
are the quotations in this market: 

No. 1 Specular and magnetic Bessemer ores = ton...87 00@7 50 
No. 1 Specular (non ~Bessemer) ores per ton.. 


Bessemer Hematite 
Non-Bessemer in atites 


seeseree 


sa 5 15@6 10 
5 00@5 








Pig Iron. 


Less complaint is heard about the scarcity of iron | 


than for several weeks past. Coke has ceme in quite 
plentifully during the past six or eight days, and fur- 
nacemen hope to be able to fill their orders without in- 
terruption. Many of the banked furnaces have gone 
into blast and are working industriously at the great 
stack of business which has accumulated during the 
long strike of the coke handlers. The demand for all 
numbers of Lake Superior charcoal and for No. 1 
Foundry vould scarcely be heavier and is entirely out 
of proportion to the supply, which, although increasing, 
is still painfully inadequate. Dealers are a unit in their 
prognostications of a continued season of activity in 
the pig iron market. The furnaces have business 
enough already on hand to keep them busy until winter. 
Quotations, f. o. b. are: 
CHARCOAL PIG IRON. 























Nos. 1 and 2 Lake Superior charcoal.............sc00-sseeeses $23 00@24 00 
Nos. 8 and 4 Lake Superior.....ccccoscsccorcsessesovecsssccccsoceecnse 23 M@24 00 
Nos. 5 and 6 Lake Superior............cccceesesseeseesereseneesee sore 23 00@24 50 
BITUMINOUS AND COKE IRON. 

Blo. 1 BORG OUROE 0. cnsncpencansinvns ocsnsphvocncestitecesigeacontiiosee stqies $ 21 
No.1 foundry, Ag SE i I ME ENR 21 85@21 85 
o. 2game . 20 35@20 +5 
No. 1 foundry, lake ores, with cinder mixture............ 2) 85@21 35 
No, 2 same 9 21 85 
No. 1 silvery, native Ohio O7es............ccceceesseseeserseseesees 21 2150 
i AE RE a AE AN OE: NS 20 00@20 50 
No. i gray forwe, red ae i e . has 5 &s 

ee NSS RE BRR RE RR i 
fd Scotch (Black Band)... 21 
NS oe COSTS “SBaieee eae deem ee Woe mre a ree 20 


Scrap Iron. 

A few small lots of old car wheels have been sold dur- 
ing the week at $21.50 @$22. Old rails have grown 
stronger, and are eagerly asked for at $25.75, with a 
sale reported at $26. 

Nails. 

The market is quiet, with iron nails strong at $2.10 
and iron spikes at $2.40. Steel nails are quoted at $2.20 
with steel spikes in some demand at $2.45. 

Manufactured Iron, 

Sheets are being actively inquired for, and bars are 
strong at 2 cents. The market shows more life than for 
several weeks past. 


CHICAGO PIG IRON MARKET. 


Reported f for the Iron Trapz Review by Rogers, Brown & Co., 
Backman, Resident Agent. 


While the extent of transactions has not been so great 
in this market this week as last, the activity has been 
fully as great. The orders have been largely for small | 
lots for very quick delivery, and much difficulty has 
been experienced in filling such orders. The wires are 


00 | $21 00@$21 50: Standard Ohio Blackband. 


85 | 2. Mill. Neutral $1s 00@ 318 75; So 


,| the entire South were never better than now. 
,| giving an impetus to the trade to general merchants 





kept hot tracing cars. Furnaces, as a rule, are reluctant 
to make sharp advancts in prices, but as they are un- 
able to fill orders at present prices, the tendency is grad- 
ually upward. Some of the leading Mahoning Valley 
furnaces that have been banked since the coke strike, 
find ou resuming blast, that the furnaces are in bad 
shape. One company has blown out one furnace, an- 
other of its stacks is working badly, and the third re- 
mains banked. Resumption of operation in that dis- 
trict will necessarily be slow, and it will take the 
furnaces some time after starting to catch up with ac- 
cumulated orders and overdue contracts. Lake Supe- 
rior iron is slowly stiffening. We quote for cash, f.o. b. 
cars, Chicago (July 30): 

#21502 56" Obto dackoon county. softeners, Noo, $21 00 
22 50; Ohio, Black Band softeners, No. 1 50@23 50; Lake 
se sae Ln gotheness | ae Me ust so@22 by Southern coke 
$20 @21 50; Southern coke f icaniey Ma. ° 20 0 21 00. oti 


3. 
ateriale: —Old American Rails, $24 00@25 00; Old wheels, $20 50 


@21 5 Gharconl F hone ke Superior, $22 50@23 50; South- 
era, $52 Soaos Hai ‘ook. #21 30935 60. Car Wheel and 


Malleable: ad ped ‘ioe oor shoa3 o Southern, 
24 26 50; Hangi a oe d Blas 2900; Hanging 
Elves ree ee 


DETROIT PIG “TRON MARKET. 





_ | Reported for the Iron Trapeze Revirw by Uharles Himrod & Co. 


The past has been another very active week, particu- 
larly for Lake Superior charcoal iron in the local mar- 
ket, owing to everyone else claiming to be sold ahead 
largely and making sales impossible for prompt delivery. 
While these sales which have been more recently made 
have been of smaller volume, the aggregate will figure 
up a very large tonnage and will still further reduce the 
already small stocks, and if a good fair demand will 
continne, prices unquestionably will be considerably 
higher. There now seems to be some prospect for ob- 
taining Northern coke irons, which have not played any 
part in the consumption here for the past 60 days. It 
is thought that many furnaces have entirely exhausted 
their stocks in taking orders for Bessemer pig at the 
termination of the coke strike, and on this account the 
placing of their output upon the market will not make 
any difference, and a strong market is expected. We 
repeat Our quotations of a week ago, as follows 
(August 3): 


Lake Superior earcoel, all Nos. $24 (0@$25 00; Lake Superior 
Coke. all ore, $23 00@$24 00; Lake Superior or, cone, om cinder mixed, 


$24 00 os Southern 
No. 2, $21 50@$22 00; Southern tae 3 open, $20 00@21 00. 
son County (Ohio) Silvery $21 American old iron rails, 
50@25 00; Old wheels, $20 50@ 


LOUISVILLE PIG “dues MARKET. 
Reported for the Iron Trapz Review by Geo. H. Hull & Co. 
The market for pig iron during the last week was not 
as active as the week previous, but a great many orders 
have been booked, the bulk of them being large, and all 
of them at full figures. Furnaces generally are largely 
booked ahead, and for some grades of iron it is impos- 
sible to get them to accept, and several orders for im- 
mediate delivery have been declined. Since our last 
report, the demand for mill irons has increased, while a 
healthy activity prevails in foundry irons, several large 
orders having been booked. There is considerable ac- 
tivity in car wheel irons, and a still further advance is 
looked for soon, but no material advance has as yet taken 
place. We quote for cash as beiow (August 3): 


Pie Lron. —nouthorn Aes ~ No. 1, Foundry, $2050@$821 50; 
Soke Ne. S54 Foundiy” 919008 80 5 Henetow hock Coke Ne 
oke, No. oun ne B e, No. 
Colne No BD 80 $20 50; Southern Charcoal, Foafdry. 
too 00@00 00 Silver Grey, ‘different grades, $17 noons 50; South- 
ern Coke, No. 1, Mill Neutral. $18 75@$19 25; Southern Coke, No 


uthern Coke. No. 1, Mill, Cold 
ort, $18 %0@$18 75; Southern Charcoal, 00@$20 00; 
White and Mottled different grades, $16 50@: Mati 17 50; Southern Cat 
other brands, $25 00@8:5 00; Hanging ‘Rook. Cold Binet. #25 0 
Beer OnE a ateine Rock Werns Blea #25 00 
CHATTANOOGA PIG IRON MARKET. 
Reported for the Iron Trapg Review by Lowe & Tucker. 
Nothing has occurred to change the general tone of 
business, the same activity that has prevailed in the past 
prevailing over the entire Eastern section. All the manu- 
facturers are running full in their respective lines and 
constantly pushing markets farther and tarther away, 
and shipments to California and Oregon are now of 
frequent occurrence. Prospects for large crops over 


This is 


which is very encouraging to them. Pig iron is very 
stiff at current quotations, and while the supply is very 
limited, the prices will probably remain about the same 
as are ruling now. The demand from Southern found- 
ries continues-very brisk and some difficulty is exper- 
ienced in getting sufficient to meet their wants quite 
lately. ‘The demand for cast pipe has increased, and if 
but a small portion of inquiries result in sales the 
foundries that are running on this specialty will have 
their order books filled up for some months to come. 
ST. LOUIS PIG IRON MARKET. 
Reported for the lron Trade Review by Rogers, Brown & Co. 
There has been no large trading in this market since 


——————— 

last report. Dealers and agents secure a fair run of 
moderate sized orders daily, but in most cases the trouble 
hegins when the order is taken, as very few furnaces are 
in shape to make anything like prompt deliveries: 
There has been considerable figuring on future contracts 
for Southern iron, but buyers do not take kindly tu the 
advanced views of the furnaces and orders are post- 
poned. The Southern furnaces are apparently more 
anxious to avoid orders than to secure them. Sloss fur- 
naces are starting again after a six weeks’ idleness. We 
quote for cash f. o. b. St. Louis (July 30) : 





$21 50@22 00 Bente ate 1 50 

$22 50. Coal er iach Foundry— Southern, No. 1, $22 is 9 
Mil I Prot Mlasout, 820 00@2t 0 b; Southern Nort a ha 19 25; 
Ada Car Whee l& oa irons—Southern, 


we or O01 Superior, , ete.— 
Neo, | Sia Maile, $24 00@24 60 Old Car Wh _ Wheele, $20 5021 00; ‘Gon. 


nelisville Coke, East St. Louis. $6 


—— 


ENGLISH IRON WORKS IN WASHINGTON 
TERRITORY. 
a a 


Concerning the projected works of the Mossbay Hem- 
atite Iron & Steel Co., of England, which proposes to 
erect an extensive plant in Washington Territory, the 
London [ron Trace Exchange says: 

Some time since we mentioned that the above named 
company contemplated the erection of new works in 
America, and in the last report of the directors it was 
stated that Mr. Peter Kirk, of Workington, and Mr. 
Charles Liddelow, of Carlisle, were in the United States 
making inquiries and “prospecting” the country with a 
view to carrying out the project. The visit of those 
gentlemen to Washington Territory, in the Western 
States of America was of a most satisfactory character. 
The visions of a “mountain of iron and a valley of 
coal’ which had arisen before the eyes of the enthusias- 
tic promoters of the scheme turned out to be solid reali. 
ties. Iron and coal, stone for building purposes, fire- 
clay, silica stone, and other natural products required 
for the manufacture of Bessemer steel and steel rails 
were found in convenient proximity to the chosen local- 
ity, and the specimens of the raw material which were 
brought to this country for inspection were of a most 
satisfactory kind. Purchases were made, extensive 





being taken for carrying out this most important project. 
Some difficulty arose in consequence of the new Alien 
Act passed by the United States Legislature; but the 
undertaking was in the hands of men who are not easily 
daunted by difficulty. The initial obstacle has been 
overcome, the reauisite capital is being subscribed 
privately, without going to the public, and the new 
works in Washington Territory, which at one time ap- 
peared as visionary as Aladdin’s Palace, will soon be- 
come hard and substantial facts. A new English colony 
will arise there in which, we may be sure, many Cam- 
berland workmen will find new homes, and, let us hope, 
prosperity. 

The district in which these rich mineral resources are 
found is on the Western side of the Cascade Mountains, 
about 45 miles from the Pacific seaboard, and possesses 
the unique advantage of having all the requirements 
for making steel within a radius of 25 miles. In this 

respect it differs from all the existing steel works in the 
States. With them either the coke has to be transported 
long distances to the iron, or the iron has to be carried 
1,500 or 1,700 miles to the coke region; but in the case 
of the enterprise which is now about to be developed 
both coking coal of excellent quality and rich iron ore 
are found inclose proximity to each other, and the 
works will be planted between them. They will be 
about sixteen miles from the Northern Pacific Railway 
and two railway companies have made arrangements for 
laying down rails for the accommodation of the new 
concern. The neighboring town of Seattle, with a pop- 
ulation of 15,000 inhabitants, is situated omGne of the 
finest harbors of the world, and from that port the mar- 
kets of Japan, China, and Australia will be open to 
the new company under very favorable conditions as to 
distance, while the rapidly developing Western States 
of America are at the very doors of the new works. 
The unique position which the works will occupy, in 
consequence of the coal and iron and other materials 
lying in such close proximity, will give the new com- 
pany great advantages in competing with other steel 
manufacturers, such as Mr. Carnegie, and in supplying 
steel rails for the great American railroads they will 
save, we suppose, between £3 and £4 per ton, which the 
English companies now have to pay in duty and other 
charges. It is a great enterprise. It has been projected 
and carried out by men intimately connected with Cum- 
berland, and its development will be very closely 





watched by all who are interested in the iron industries 
of the western part of this country. 


rights and royalties were secured, and steps are now. 


! 


ie 


etme mr SS 


eA SSS SSS SSE 


, i 
srsnenee ener esrerarsneysonensrertsns=sensree rests Seana 
as ea en a CL TT TE TT 


4 











834 IRON TRADE 


REVIEW. 














BUFFALO “HAMMER CO., 
Buffalo, N. Y., 


Manufacturers of 







Hammers, Hatchets, Sledzges. 
Railroad, Mason and Blacksmiths’ Tools. 
All Goods Warranted in Every Respect. 


Send For Our New {887 64-page Catalogue. 
MENTION THIS PAPER. 








MADE BY— 


th Ajax Dring ond Pumping Raging, sua iso 


Cleveland Foundry. 
Castines 


For Machinery and Rolling Mills 


Car Wheelr 


all sizes and kinds, with and without Axtes. 
Chilled Faced R. R. Frogs 


STREET RAILROAD TURNOU'r. 


NF intas Strest. | Bowler & So 


OLEVELAND pet ete & Ecunslt Works. 
ee me MAHER & BRAYTON, Proprietors, 


Manufacturers of 
Car, Engine, Truck and 
. Tender Wheels. 
. RAILROAD, ROLLING MILL 


and Machinery Castings. 











and Turnouts. 


Chilled-Faced Railroad Frogs. 


Office: 20 Carter Street, 
Works: Cor. Carter and Collins Streets. 
Cieveland, Ohic. 32 


The Dunning Boiler, 


Patent Wrought Iron - Steel, with Self- eet, Coal 
Magazine, is the oldest and best for Low Pres- 
sure Steam Heating, and insures a warm 
house Day and Night. 


MADE AS FOLLOWS :—As a Magazine Roiler, 
which requires attention but once in twenty-four 
hours; as a Surface Burner. to burn hard or soft 
coal, wood or coke; as a Hot Water Boiler, for green- 
houses and hot water heating; as a Portable Boiler, 
to be set without brick-worx. Also in two sections 
to pass throvgh any door where a Jarger one canuot 
be used. Made in 13 patterns. 51 sizes. Send for 
blwptegted Catalogue. with (full description and 
price list. 


Ke ps Steam Up Constantly. Agents Wanted. 


N. B.—Correspondence solicited from architects 
and perzons building. 








MANUFACTURED AT THE 


New York Central Iron Works, 


80 Exchange Street, Geneva, N. Y. 





23-3m 





SPRINGFIELD GLUE AND EMERY WHEEL CO., 
SPRINGFIELD, MASS. 
Patentees and Manufacturers of 


EMERY WHEELS 


and Emery Wheel Machinery. 
EMERY WHEEL TOOL GRINDER, 


Patented Sep. 25, 1883. and Oct. 12, 1886. 


{t grinds much faster than a grindstone, and will soon save 
its cost. Wheels are made to runin water. Wiil ship on their 
. merits for 30 days’ trial, and if not tisfactory, can be held 

% subject to our order. 
We make 55 Sizes and Styles of Emery Whee! Grinder 
> go we can furnish them adapted for almost any class of work. 


.One Thousand of our Crinders now in use. 
94-ly Send for Circular No. E. 










CEIARLES BURGESS, 
MANUFACTURER OF 


Fine Crucible Too! Steel. 


FOR ALL PURPOSES. 


Self-Temperinge Steel 
For Lathe, Planer and Nailers’ Tools. Extra Refined Hammered Iron. All Goods Warranted. 
7 Office and Works, Titusville, Pa. 





Iron Clad Paint Co. ron lad Panto, 


actory 765 & 77 Central Way. Sec, & Treas. No. 3 Case Building, Ana oe the 7 
article, and save 
CLEVELAND, OHIO. suit for using an 


made in violation of the . 
maregitly promt ai v 
this Company. 

IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
and Ground in Oil. 





Used earl ai 

the Nf ant a y 

ALEXANDER NIMICK, GLENDY 8. GRAHAM, ARTHUR BRITTAN. 
President. Secretary. Manag. & Treas. 


Nimick & Brittan Mfg. Co., 


PITTSBURGH, PA., 


Manufacturers of 


BUILDER'S FINE HARDWARE 


Patent Burglar Proof Door Locks, 
Knobs, Sash Locks and Padlocks, 


Genuine Bronze and Imitation Bronze Goods. 
Large Catalogue mailed on receipt-of 50 cents. A condensed Catalogue mailed free. 11 


I. Xn LORD, 


General Agent, MEADVILLE, PA.., for 
HAZLET & BEMAN’S 


RO TE ATO CAS SHUT-OFF 


(Patent pending,) 
No Explosions From Nat- 
ural Gas. 









No Vaive We or Spring to 
stick. All pa. abe tharoegh 
ly tested and warranted. 


ALSO AGENT FOR 
f JACKMAN’S 
Atmospheric Gas Lamp, 


The best burner for natural 
or artificial gas on the market. 


Send for price list and eir- 
cular to . ’ 


60; MEADVILLE, PA. 


WOOD-WORKING MACHINERY 


—FOR— 
[fae Le Planing Mills, 
Ds = Railroad Shops, 
oi i CAR BUILDERS, — 
Carriage, Sash, Door, Blind and Cabinet 
Makers. 
FRANK & CO.. Buffalo. N.Y. 


ae 








Send for Catalogue. [05! 











DESCRIPTIVE 
PAMPHLET 





es 





Known to the Arts. 


J. W- WILLABD, Menee™ 













Stamp before a blast. | Sieailen after a blast. 


STRONGEST and SAFEST EXPLOSIVE 





Ri Ea\s ‘POWDER, FUSE, CAPS, 


Be ES rae Electric Mining ‘Goods, 
ZanRoOUvLrES, AND ALL TOOLS FOR STUMP BLASTING, 
pg et al yea RCULES POWDER COMPANY 
ANNIHILATOR. He 4utio » street, Cleveland, Ohio. 
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CLEVELAND WHOLESALE PRICES. 


HARDWARE. 


Anviis- 
Eagle, A American......... ied 
Wn 





Blind Fasteners, 


Garland ...dcgcsmrlin- cove aks pqevennecabteoey «+ ® doz $18 
$1,00—dis 20@20£10 


Roce Ayana iain“ chit thelaibetbalptgeoreett 


sseeee NOW list, Aug., isis dis 10 
«--...new list, Aug., 1883. dis 10 


ry s Scre 
van Sand’s Old Pottern.. 
i ounbare, s Old Pattern... 


Sellebury’ ai Austin No, 2008 
ty ty 








sel0cts dis or 








mouse hole . .... 
Armitage mouse hole extra .. 


Wilkinson 


Seni Socket pa SEAR ET 
Deep Socket 
Yale an npn — es 1884, ....dis 











Boring Machines. 





Anvil Vise and Drill. 


witbont augers. 


Peet ee 








Millers Falls Co. $18 


Cheney Anvil and Vise. 
Apple Parers, 


Champion. 


Sean” *s. Rice’s ‘patent 5 8 é vi) dis iDeioe10 


ane ee ene eroeeaseeeeeseersserenes 





Phillips, ne augers. x i os pairs dis 50&5@50410 


H i Chain, list : use, bent dis55&£5@60 























Family Bay State.....--+-+--o0 Humason, Beckley 4 Oo. PB» Moe.) 


60 and Weed: ae 10 and 5 











Humason, Beckley & Co.’s other Nos 
dis 70@70 an 
cei soe $17 and $18, dis 60 and 10 





» Stow & W. Co dis 50 and 10@50 and 10 and 5 














discount “pares 





Socket Framing. and Frmer ...... 





ber’s. 
Spoffard’s. Patent ... 





is 75@ 
and aa ong ; Buck. Bros 
non Ball. American .. *: Fram & I. e 











See OeeeOOerneeseSerereeeeseseeneeeoees 


08. 25, 27, 
holomew’s Nos. 117, 118, 119 
idon’s Barker’s imp’ d 





sasesesssssssss 











Amidon’s corner brace .. Snow’s adjustab 








ty lass Mfg. eo 
ennings 
Expannye Bits, Clarks : *s 


Universal ......00+++ aaa inch $1, "90; 10 ineh $2.10 
Buffalo Ball 8 inch $1:10@$1. 15 | H 





B 
Shelf, fe plain. Sargent’s es seeeeeee DOACLO@55.& 10410 


Orie and spring bar, i a iron 





Hollow Augers, [ 


ves’ ? di 
Hollow Augers, French. Swift ke Co} 25 & 10& 5 | 
Hollow Augers, Bonney’s Adjust. 





dis 60£10@604£10&10 

- lis 55410@55 £10410 

dis 60£10@60£10£10 
Bright Wire Goods. 

ge Oo SBR UE RS oi tede IEE 75&10@75& 10&5 


oe alge oe clips 














doz. $48 
Hollow “Augers, weenmnd Adjust. 








eB 
Gimlet ‘bits 


Broilers,—Henis’ self basting. 





r gross $ 
Holtz Bit Stock 1 Drills...dis 50410410 
Williams or a bem 


Ship Augers 


see eeeeeeenseeeseseeeeneneeresees 





Awl Hatts. 


Sewing, brass ferrule, ...... 

— sewing, — seni AA 0. 4 
atent sewing, long....... 

: Inia top, . “$10.00 @ gro., dis 

Patent peg, P Pp a 00 Bere’ ans 


Awls, Brad Sets, &c. 





Pat. peg, teather top: .. 


Awls 
iwis handled. scratch 
Awls, socket 


scratch.. ot 
Brad Sets. No. 42, $10.50; No. a 


Perret rit ttririt i 


i2qt 2 % 
Tron clad 14 Qt $8 ..ccccccccssescsessesesseres G8 Jompasses, Dividers, &. 


® gross =: ~ “ 45&10 














cHeee Sen eeeeeeresenerseeneseeese 


Hees? low list 
Humason, Beckley & Co.’s... 
Peck, Stow & W. Co.’s........ 
Ellrich Hardware Co., white. al low list dis 50 
@50&10 


is = Gali Co.'s Dividers 
nis Pea} Co. *s Compasses 
& Call Co,’s Wing & Inside or Out- 


sae. 
Bemis ‘k& Gall Go.’s Double 
penis / & Call Co.’s (Call's | Patent Inside) 


dis 60&5 
& Calipers..dis 504&5 

















mm a wie 

















scecscccersecesseree TIAL IO@BO 
++228344&10t03344410410 


J. “Stevens & Co.’s Calipers and Divi- 








Fast joint, narrow ................00. 
Fast joint, broad 
Loose joint.. 














Loose joint, jap 











50... 
Brad 86 Sets, Stanley’s Excelsior, No, 1. 


Axes. 
Makers’ and Special Brands— 


rer tree te ererer rrr rrr 






| Loose pin, phon Del 
Loose pin. japapned. “acorn 


4 &10, Humason, Reskion Mfg. Co... 
pin.acorns, lepianed plated “ipeOR AIO ES 


As een eneneeeenereees coseces 





Firat GUMlity...cccerecrrocscosercces-cocrsccscoasee Mey 


Others 


“Axle Grease. 
Frasier’s. in bulk: .....,....... 


Frazier’s, per Kross 


Wrougnt iron— 
; Wrought, fast joint narrow. 
Wrought, fast joint broad.. 
Wro’t loose joint broad 


Howe Bros. i Hulbert... 


keg ®ib 4c; pail 5¢ fat Corn knives, Bradleys... 


swe eeeeeneeres ons Seeeeeree 








Sprengle’s pat., ® doz $18 
‘Balgnace. 


Spring balapors ii 


Common 2D .. ee ea. 
ate. 


and. light Brass 


Table Butts. back flaps, ete 
Regular inside blind . 
f-— inside blind 








ante eeeeneenesseneceresceees! 





Iron, steel points 
Curry Combs, 


dis 50&£10@50£10£10 
® doz. $10.00, dis 25@30 





dis 
-Pdoz $1.50 dis 50 ' Blind butts. Parker 


eee eeeee Concer eter eteeeerseeeeees! 





PPrrrerrrtrirrr titre ir ry 





tod 


and. Extra Heavv... 
and. White Metal... 


see enereeeseeseeseseeereeee 











Curtain Pins, 





and, Silve r Chime 





ate sees eeeenee tes eeedderesccetsesonees 





Blind butts. Olark’s s Nos. 1, 3.5 





ang. @ 





Blind butts. Sargent Nos. 1 











| Blind butts, Manhattan Hardware 6 ve di: 


nee eee eee eens e ee eeseweneseneeseseceses! 





~“@QQQmnt 





Blind butts, Readin: ~ Gravity 





Blind butts, Shepard’ 
come EE saat List TOO | Blind butts, 











Geogass’ 8 Champion Gravity 





Farm bells 


poo en gt 





Steel alloy, church and school 
Rellews. 


Blacksnith’s.. 


“* Gravity,’’ Nos. . 


North’s qutonantie blind fixtures, No. for Dee ‘udeos” 





Moulder’, ...<csccccscsesssccnsecescesced 
PRRs dans oi ccs cnccecdstinsenns ouneheonecee 


=e Rubber. 
5 ..dis 7£10@70£10&5 
ais60&10@ 604104 5 
N. Y. Belting & Packing Co. standard... - fis } 70&5 
N. Y. Belting & P’king extra standard. 
Clanenanal Rubber Co., extra standard.. “die 60£10 
Extra 5 dis on all for Cash. 
Shults Raw Hide Leather Belting, single, dis 30 





Standard, oak ipanal-. 
Lower grades ... 


Hotchkiss’s 


Weston’s ® ai he 1, OFi0.007 No. 2, e 


McGill’s.. 


wood, 50; No. 3 for brick, $13 50 dis 2542 
ee ot Bn S” Lull & Porter 10&2 


Jueen City” reversible. a 
shutter hinge, Nos. 0 


Douglass & Wier: . 
Merrill... eee 


“White 
Adjustable handle 
Drills and Drill Stocks. 


Wein Tee” GE cco caceneseure-annemnse ccnedoon 1.40@1.65 
Blacksmiths’ 2 sae each...$7.50 discount 20 


peeoeoeroi Cleavers, 
Humason & Beckley Mfg. Co 








Ratchet, Weston’s zat 
Automatic Boring Tools 





1 2 7 
$16 50 1900 2150 2400 0 00 hukest 2 
3 50 New Haven Edge Tool, beat 8. 
Albertson Mfg. Co... Li: 


— epee 


Srrrrrmeritttiiiir ittrtt rt rrr 


Sprague No. 1 $2.00. 2 $2.25, 3 $2.50, dis504£10£10 
8 doz $3 00. dis 3545 
~o aos See wes 








2541085 | Ch ca 
® dos $3. 00 dis 10 ampion. 





MORPEIRD cancucacacsetenssnsdesqecccsscence 


Bit Holders. 
Exvendan, Barber’s © hy ef 


Cast iron barrel bolts 


Cast Iron shutter bolts, Wee... 
Cast iron chain bolts............ 


Ives patent door bolts. 
r’t iron 1 bolts 


Wrought iron square ois 
Wrought shutter bolts....... 


Carriage com. new He satiiies sinniieasbeutell 


Tire, common, new 


Carriage and tire, Philndsiphia pattern a 


Stove bolts. 


Morse’s Beach Patent 


each, $38.00. discount 20 
Morse’s Adjustable 


each, $7.00, dis 20 to 2045 
Dripping Pans. 


Buffalo, S. 8. & Co......... 


Or B 1000. 


Hicks & Goldmark’s 
F. ‘ Waterproof, 1-10’s 
a: . Trimmed Edge, 1-10’s ...............65¢ 
E. B. Ground Edge, Cent, Fire, 
Double Waterproof. 1-10’s ... 
poet Waterproof, 1-10’s 





8 doz % 00, dis 4045 | 


8 doz $24 00, dis 40&5 | 
Blind ee 
Downe cccarestsscsurspecisseneeunases ®@ doz $3. 
Excelsior..........@ doz $10.00 dis 50 and 1} = 
Blind Staples. 


Barbed % inch and larger........... 
Barbed 9¢ ina ......ccccccccccsecssccssee 


. on Dh. 6 @ 64% 





TEE ES RS Ny Be | \ he per doz. $2.50 
4 00 










a 
if 

| Elys waterproof. central.fire.. eae 
net fwd pew e riffle... For emery paper and cle +. see sand paper. 
net Military and sporting 
| Carpet Stretchers. 

Cast steel, polished... 

Gast iron, steel points... 


Perrrerretrr titra | 


fron. List Nov. 11, 1885 


ta 50L10@50KI0 5 
Se RES SF ne 65@6545 


Perrerertrrrei tri ttre 


Same discounts as Door Locks 


rrrrerirrit tte ttre 








q. & Riley Carr. new list April 1,1883, 
J. & Riley Carr horse rasps . 
Best files of domestic make, ‘according to 











Lower grade domestic files....... 








Plow bolts. 


Heller’s horse shoe rasp 


rr rete eer 





Machine 








°C RTEES Ratt 





Queen, with band . 
Kin 


See eee eeeees epee ee eee eeeeneeneeee 








535 
Self-measuring, Enterprise, per doz $36 dis 20&10 
Fly Traps. 
Paragon..... ~® doz $1 
Forks 





»Manure and S 
i Ta list pading.. list.........dis soe0s10 


Fruit and Jelly Presses, 


Enterprise Mfg. Co........00....-- + dis 2&10@3 
10@40 way BY 
oe Couttal pean ing Co.’s Tist..........e.ce0... dis 40410 





4 
® ga 00 375 425 475 525 6 00 700 8.00 9 90 
Acme” i 





FI 
pint uting Scissors. 








, + 45 

Fluting Machines 

Eagle 3!4-inch.. - 

Ge Hand Fiuter, 15, dis 35 
do, 120 ¥luter. White Metai.. 





ee nen ee eeeeesreee 





a 4% in, 3 0: 6-in. " “aa as $6 50 





30 Crown WR ccncnnesstecee... n. $3 BO each ibe 


American. 5-in. $3; 6-in. As 40; 7-in. $45 
ach .- dis 35 
5 | Crown ye fluter, Nos. 1 $i5; 2; $1350; § 





SPSS PREES SHOR OLDE OLESOESED co ccoeecccocscees! 








Gauges. 
Moreing wet 
Wa wiesior, say Fas te a 
Nai and Spike... ~ ter soil 
” Gimlets 


= Bega Ui 
e , 

Double Cut, I a Ri aeiges 
ayer Os ~~ Douglass’. 


























Tin ve ‘Giese Pots. 
Famiiy, Howe’s ie 
Grindstone Fi 
Sargenr’s mee dis 7040 
Gun Wads, 
U. M.C. & W. R. A.—B. K.. 
U. M.C.& W. RAB: agab 3 | 
U.M.C &W.R. A.—B. K,, 7&8.....2 60 
U. Mo & W.R AP. & - Lup... 3 10 dis 2042 
U. M.C. & W. R. A-—P: BE” 7H 490 
Eley’s S oe llw 175 
3 50 | Bley’s P. E. 11@0 SS ae 
as Hack Saws, 
ffin’* tiack Saws, complete.........dis 401 
Griffin’s Hack Sa 1 
ng Say a paid a only... ssasend ae bose 
Halters. 
Covert s vatent % iute.................... 50&2 
overt’s hemp horse and ¢attle ties... ais 50&2 
Covert’s mte horse and cattle ties... dis 60&1042 


Meneely’s pat adjustable hemp and ite. dis 50410 
tle ties... “Za 5010 





BEGAN 0.00" crssens-i Bice ce ee. 25@' 

Cheney's new list Toil 15,1887 dicta ieenh nate 

Buffalo Hammer Co ..dis 40£10@40410£10 

Magnetic Tack, No. 1, 2, 3, $1.25, $1.50 and AA 
ais 3041 

H 

Hat Ppsmere and sledges under 5 ts,360,over 

siand Cuffs and Leg Irons. 


Providence Tool Co., hand cuffs, 
Providence Tool Co., ler irons $28 ® tons 


Daley's improved hand cuffs; 2 hands, pol- 
shed, ® doz. $48; Nickeled, $57; 
polished, ® doz $72; ekoled ie | mere 


Handles— 


Per doz none * er 


Sargent's .........90 100 tis 1°35 150 ais 6010 ° 











Ober eeee re 





























& 
Roggin’s Latches...... .............. ~B doz. 30@35c 
Bronze Lion —. Latches.............. 70c net 
Jap oF 5 re door pansion Ruts. $1 Pinte 2 
0; uo plate $0 88....................... 
DOG, GONG ciciiepsectavinta aovece --® doz $1 40, 

ThA Wrought chest... dis iikis 
ES NE ERLE ical esveeesh is 70 
Flush chest...... lis 70 
SEN 0: 25: snseiioeieitodegmeatiadiedin ic dis 70 
Saw and plane............ .... 18 40£10@404 1045 
Hammer and hatehet..............-000.... dis 24542 
Brad aw. _ gross $20} 
Hickory firmer chisel, assort...... gross $4 50) 
Hickorv firmer chisel, large ...... | gross $5 00 
Apple firmer chisel, assorted . gros 00 3 
Apple firmer ehisel, large..........® gross $6 00 [5 
Socket firmer chisel, assorted... gross $3 09 
Socket framing chisel, assort ...B $5 00 
ae assor'ed.. § 75 dis 40 

uger, assorted... J 
Auger, Jarue ........<- @40&10 
angers, 
Barn Door. old patterns......... ao ~ 60£10 £10@7¢ 
Barn Door. New England......... dis 6u&10&) 
Climax (Aati-Friction)................ccsccceesseeee dis 55 
Zenith Anu-Friction Wood Track............... dis 55 
Reed's Stens Arm... ..cccccsececcecsecceses lis 40 
Challenge ........ dis 50 
e Champion® Medina M fg. Oe. . dis & &it 
Sterling [mvroved (Anti ction)... dis 65410 
Victor. No. 4. #153 =. 2. $16. 50; No. 2 hear” dis50&2 
rritrev..... ieee die 0 & & 
Kidder’s... ...... ausé 
TY, $cc WOOR RRMOIE ~. scstecnce-tdiosocanenttiibecesscnd dis 65 
The “ Boss”’ ......... 





dis 60 
Terry’s Pateat..5 in.. 12.00; 34 in., 10.00, dis 19 @ 








Frary’s pe repeet Pot Foelvan.. 


Cronk No. 4, 12.00; No. 5, 14.40; No. 6, 
DOI uns. acct bactnntecdasete'as dis $o4100508:18 
+ ee aR ARanee tate 8 Pai RCE. P set 6.00, CE 
lupse...... dis £10 
RRR IS soccenatiretere ss P set 4.50, dis 20 
Hamilton “Wrought scciebuencliaiiiiiedes -.” 115% teamed 
Harness Snapeé 
German. BOW LM, ........0-. dadessendbessinnsscead dis 40410 
Covert, New Patent. new list... .. «dis 04542 
_IO RO ae alt aie 
Lightni Waa: .-per 
eng. eRe ® dos $0.50@ 10.50 
Hinges. 
| Boro wanes and T Lys ths etched 702 
, hook ore, § shiSialislididene 
iw. heabond < Raiaa 





ton LAY LA LIT CARTE Ra ae ee S ee = RT 


saat 


«5 


-- pO AGIA ID OER TEIO RDO Fa a Nahe” RB 


J 

















836 IRON TRADE REVIEW. 
For Sale. : | No. 64—Elevtro-Magnets; by Th. Du Moncel. 
o"xi0/ SELF-INKING Foot Power Prin Patents. The Van Nostrand Science , No. 65—Rocket. Lecarttens, to Four Pinces of 
Aline Press; will do work. Address H. T. FISHER mals. 
) care yin Trade Review, Cleveland, 0. tf s Ee . SERIES Ho. Me ole sue Miocinte Machinery; by Silva- 
SOLICITOR AND COUNSELOR, . No, 67—H Sm ai T 
For Sale. Price 50c Each. No. 68—Steam raulic Tables: by P. J. 2 hy “a 


NE OF DUNN’S HOiSTING MACHINES, 
th over 40 feet of chain. as new; 
qpoceity. 600 Ths. “ss Dunn, care Iron T 
ew, Cleveland. 


Late Baomines U.S, Patent ome Eight years 
experience in ing ~ moder- 
ate. on guaranteed. PW rite or call for 


e 05 
34 @ Building, CLEVELAND, 0. 





Furnace for Sale. 
AS Ser Charcoal Iron Furnace, in Michigan. 
32 


For “articuiars address E. C. Pope, 31 and 
ilshire Building, penne ot 0. tf 





For Sale. 
OODRUFF & BEACH, Hartford, Conn., 
Automatic o Eee. x48: or a Go, Au = 
matic Engine, 18x36; John Cooper 
matic Engine, 20x36; 1 Circular PMill, , te 
Engine and Boiler. direct connected, ores 2 
Sturtevant Boston Blower 


93-9ms AR CENTER . OHIO. 





For Sale at Very Low Figures. 


COMPLETE OUTFIT OF TOOLS AND 
Machinery for the manaipatase of steam 
paugee an and for in brass and 
The tools area Fox Ts a hand lathe 
for for brass “work: a heel e lathe; og — 
bufter a emery wheels; grindstone; two 
tandard testing in 


machine; 
Beat es chu chue! ide ‘Tests hes: cutters, stamps 
merkers, . and a quantity of other tools too 
numerous FR pe oy ane - a = 
onan er work, and patent double-spring 
= basins must be closed out, we 
offer offer it at very low A 

@. R. PILATE, 


904t 26 Sears street. Dayton, Ohio. 





For Sale. 
One 12’’x18’’ new Automatic Engine. 
One 11x20 new Slide Valve Engine. 
One 8x16 new Slide Valve Engine. 
One 8xi4 new slide Valve Engine. 
One new Portable Farm Engine. 
One second-hand Farm Engine, in good repair. 


One Direct-Action Circular Saw Mill, second- | h 


hand, in good repair 
All of above our own manufacture. Will be 
sold cheap for cash. Write for prices and de- 


scription, to 
THOS. SHARP & CO., 
52-3m Salem, Ohio. 





SECOND-HAND MACHINERY 
For Sale.. 
1 ver &E & Co. Little Giant 4roll single cylinde: 
Pie Pt & Co. Little Giant 4-roll double cylinder 


F T"Fompkins rol 24-inch double cylinder 
1 Ball 2-inch single cylinder Planer and 


wifey di & Co. option bel. bed, single surface Planer, 
Pee tt hte cesses Planer, 


inches inches 
aiineh Pouy Planer. made by Frank & Co. 
t Panel <i 
Bertolt in nd Slat Ten 
mE Was 8 kage Lathe 
’ 6. 
Bogert. fates machine. This machine planes 


aoth sides, joints both edges, and Resaws at one 
eperation. 


tt oniner 
at Second i Stave Machinery. 


2%4-in. Cigar Box Planer F : 
ipo eee’ racine} * Giga Boxes. 
=F Portable sble Boiler. 


James Jenks & Co., 
48 to 54 Randolph Street, 
DETROIT MICH. 


MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240, CLEVELAND, O. 











For Sale or Exchange. 


HE BRADLEY FACTORY at Ashtabula,0; 
switches from two rail , acre of 

i es, boilers, shafting, 
etc, ; Snes # 8 a ping . po . on Lakes; no better 


t sacrifice 
NNELL’S BUSINES EXCHANGE, 
a8 Sopetoe street. Cleveland, 0. 


For Sale. 
Second Hand Machinery. 


1 Band log saw mill, (London, Berry & Orton’s 
ms 


Iron planer, 22x22 in., 5 feet bed. 
cutter. 





bes | drill (10 svindics.) 
reparing machine. 
18x20 = vertigal engine. 
2 Been, vertical hoisting engines, 6x10 in. 
vertical hoisting. 
12 in. Cameron steam pump. 
5 small steam pumps. 
Large lot of enalaee and boile=, all sizes an 
styles, and miscellaneous ery for sale 


cheap. The Harms Machine Decot, 
32-3m 92 & 94 Ist Ave., PITTSBURG. 





| CLEVELAND. 0. 


Furnace For Sale. 


A GOOD CHARCHOAL IRON FURNACE 
in Michigan. £33 pertcclars inquire of 


11 and 12 Gide Building, 
82-3t Cleveland, 0. 


Wanted to Buy. 


20 or 24” Power Wood Pianer. Address 
with price and full pecpesiars *K,”’ care 
ron Trade Keview, Cleveland, U tf 


Wanted. 


& e008 Boss Ree MAN with capital, to 
rest in a manufacturing iron bus- 

iness. aon oe cent. profit. Address J. G. J., 

care Iron Trade Keview. tf 


FOR SALE CHEAP: 
Second-hand Engines & Boilers 


STATIONARY BOILERS, COMPLETE. 


One 80 h. p., two 50 h. p., two 35 h. p. (new) two 
2h. p., two ib h. p., two 12h, p.. two 10h. p. 


PORTABLE BOILERS. 


One 35h. p., one 25h. p, three 20 h. p., one 15 
h. p. two ib. P.. two 10h” DP. 


STATIONARY ENGINES. 
Two 10x12, two 9x12, fonr 8x12, four 7x12. 


PORTABLE BOILERS AND ENGINES. 
CONNECTED. 


One 12 h. p. on skids; two 10h. p. on skids; one 
6x1 cylinder on wheels; one 8x!2 cylinder on 
on skids: one 8x10 cylinder on skids; one 6x17 
cylinder on skids; one 7x10 cylinder on skids; 
one 7x12 cylinder on skids. 


Also one Pipe Machine, several small second- 
and pumps, and miscellaneous machinery. 


Address 
YOUNG & LOCKE, 
Box 991. 42-ly TITUSVILLE, PA. 


The Journal of Science and Art 


Is a beautifully sibsstented. popular medium of 
mente of Sel earee * to the people. Its Depart- 
Science, Mechanics, Natural History, 
Art and Pure Literature are unrivaled, while its 
illustrations are mode's of excellence. Every 
family in the land should take this interesting 
and saqrative Des ay Jig two Gollare . 
year. Samp! Published ai 
Hoveland, Ohio. b oy WI ANS BROS, a&J UDSON. 
Send for sample copy. 13-24t 

















THE SCROLL SAWYER 


AND Home DECORATOR. 


A MONTHLY MAGAZINE, 
Devoted to the Interests of Scrot, Sawine and 


Ornamental Wood-work 
For Home Decoration. 





Full instructions for this beautiful and profit- 
able work, An elegant 


Large, New, Full Size Working Design 


WITH EACH NUMBER. 
subscription Price Only $1.00 per Year. 


Send 10 cents for sample copy to 
DAY & CARTER. Publishers, 








OSIVE PRIMING 





— WEST XS - 
For Engines, Machinery, &c. 
This paint being entirely free from acid, will 
not corrode or rust the iron. 
| PATENT IRON FILLING, 


A cemposition of filling for Tools, Machinery, 
Engines, Locomotives, Tenders, Iron Ships, and 


ll iron work for buildings inside or ont. Send 
for samplec rr A Price list and testimonials. FKEL- 
TON E EY, 136, 138 and 140 N. 4th St. 


Faniva QNIHSINIA a 


{8mo, Green Boards. 


AMPLY ILLUSTRATED WHEN THE 
Supsect DEMANDS. 


No. 1—Chimneys oe Furnaces, Fire-Places ond 
Steam Boilers. R, Armstaong,C E., 2d 
Edition, with ink ssay on High Chimneys; by 





Pinzger. 
Bo. LS rae Boiler Explosions; by Zerah Col- 


No. 3--Practical Designing of Retaining Walls; 

by Arthur Jacob, A. B. 

No. 4—Proportions of Pins used in Bridges; by 

Ubas Bender, C. E. 

No. 5—Ventilation of Tt he ports WF. Butler 
Edited and Enlarged by Greenleaf. 
Edtion 

No. 6—On the Designing and Construction of 

Mg in. Reservoirs; Arthur Jacob, A. B. 

No. 7—Surcharged and Different Forms of Re- 

Bg ne BT By Jas. 8. Tate, C. E. 

Treatise on the compound Engine; by 

John Turnbull, Jr. 2d Edition. With Additions 

by Prof. 8. W. Robinson. 

No. 9—Fuel; By C William Siemens, D, C. L., 

to which is appended the Value of Artificial 

sins - Compared With Coal; by John War- 

mald, C. 

No. 10—Compound Engines; Tyepetgied — 

the trench of A. Mallet. With Results o 

ne tigre Practice, by R. H. Buel, C. E. 2d Ed. | } 
io 

No. 11—Theory of Arches; By Prof. W. Allan. 

Ne, I tein Theory of Voussoir Arches; by Prof. | 

ain 

Ne. 13—Gases Met With in Coal Mines; 

J.J. Atkinson 3d Edition. Revised. To mic | 
is added The Action of Coal Ducts. by Ed. 
Williams. Jr., E. M. Oi 
No. 14—Friction of Air in Mines; by J.J. At 


kins 
No. 15—Skew Arches; by Prof. E. W. Hyde, C. E. 
No. 16—A_Graphic Method for Solving ears | 
Algebraical Kquations. by Prof. Geo. L. Vose. 
No. Us Woter and Water Supply; by Prof. Ww, 
Corfie 
No. 18—Sewerage and Sewage Utilization; by 
Prof. W. H. Corfield. 
No he of peame Under Transverse 
Loads; by Prof. W. 
No. 20—Bridge od ore Centres; by John 
B. McMaster. C. E. 
No. he ey Valves; by Richard H. Bad: C. E. 
No. 22—High Masonry Dams;by John B. Mc- 


Master. 
No. 23—The Fa‘igue of Metals Under Repeahed 
Strains, with various tables of results of ex 
iments. From the German of Prof. Lu ~ él 
Spangenberg; with a preface by 8. H. Shreve. 





Wheels, with the theory of the use of Robin- 

son’s odontograph; by Prof.S. W. Robinson. 

No 2—Theory and calculations of Continuous 

Bridges; by Mansfield Merriman, ©, E. 

No. 26—Prac'ical Treatise on the Properties of 

Conta Bridges; by Charles Bender. 

27—On Boiler Incrustation and Corrosion; by 
Rowan. 

No. 28—On {enaniesicn of Power by Wire 

Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theo: and Ure; translated 

from the * reuch of M. Leon Pouchet. 

No. 30—Terrestrial Magnetism and the Magnet. 
ism fron Ships; by Prof. Fairman kKoge 

No. 31—The Sanitary Condition of Dwelling 
Houses in Town and Country; by George E. 
Waring, Jr. 

No. able Making for Suspension Bridges, as 
exemplified in the construction of the East 
Binet Bridge; by Wilhelm Hildenbrand. C. B. 

838— Mechanics of Ventilation; by George W. 
wafer, C. E. 
o. 34—Foundations; by Prof. Jules Gaudard. 
NG. E.; translated from the French. 

No. 25—The Aneroid Raremetets its Construction 
and Use; compiled by Prof. G. W. Piympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Mesee 

No. oi Secsranhies) Frank Do its Uses, Meth- 
ods and Results; 8 Frank eaux Carpenter 

No. oe pecegeen a Framed Bridges; 
by Prof. Wm. C. 

No. 393—A Handbook of the Electro-Magnetic 
Telegra: h; by A. E. Loring, a practical telegra- 
ag edition. 

40—Transmission of Power by Compressed 
‘Air; by Bomert Zahner, M. E. 

No. 41—Strength of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. 

No. 43—Wave and Vortex Motion; by Dr. Thom- 
as Craig, of John Bepkine University. 

Seno Wheels; by Prof. P. Trow- 


x "45—‘Thermodynamics; by Prof. H. T. Eddy. 

ery rome making Machines; from the French 
0 

No. pS Ara al the Different Forms and Uses | 
at Articulated Links; by J. D. C. DeRoos. 

48—Theory of Solid and Braced Arches; by 
Wm. Cain, 

No. 49—On the Motion of a Solid in a Fluid; by 
Thomas Craig. Ph D. 

No. 50—Dwelling Houses; their Sanitary Con- 
struction and Arrangements; by Prof. Wm. H. 
Corfield. = : 

No. 5i—The Telescope, its Construction, &c.; by 
Thomas Nolan. zs 

No. 52—I maginar ay Quantities; translated from 
the French of M. Argand; by Prof. Hardy. 

No. 53—Induction Coils: how made and how used; 
$d edition. 

No 54—Kinematics of Machinery; by Prof. Ken- 
nedy; with an introduction by Prof. Thurston. 

No. 55—Sewer Gases; by A. De Varona. 

No. {6—The Actual Lateral Pressure of Earth- 
work; by Benj Baker, M. Inst C. E. 

Ms. .7—Incandescent Electric Lights; by Compte 

™ Du Koncel and Wm. Henry Preece; 2d 
e ition 

No. 58—The Ventilation of Coal Mines; by W. 

sy te M F.8.5. 
59—Railroad Economics; or Notes, with 
Sousa inens by S. W. Robinson, C. 

No. 60—Strength of Wrovght-i jron Bridge Menm- 
bers; by 8. W. Robinson, C. 

No. 61—Potable Water, and the Different Meth- 
gis of Detecting Impurities; by Chas. ; 


olkard. 
wT Theory of the Gas Engine; by Du- 


No. 24—A Practical Treatise on the Teeth of | No 


-— oe mal Pioblems; by Peet Fore; 3a 


.~" ar nablocive Materials; by M. P. E. Ber- 


no We tensuts | iw pe gl ve Hopkin- 
son, J. A. Schoolbred and 

No. ches POE a eta een ying: + pe J. 
Speen e" 8. Hardy, John B. eMaster 


No. ra — Sym mbolie. A gebras ¢ or the > ee of Al- 
gebraic Numbere; by Prof. W. Cai 

No. 74—Testing Machines; their History, Con- 
pirmeting and Use; by Arthur V. Abbott. 

ent Progress in Bova ahinde 
Machines being a supplement to Dynamo- 
Fe Electri a “Machinery. by Prof. Silvanus P. 
om 

No. 76— 7 Reproductive Graphic Proces- 
ses; si by. Lieut. Jas. 8. Pettit, U. 8. A. 

No, 77—Stadia Carvering: the theory of Stadia 
Mcgonrements; by Arthur Winslow. 

“tk 8— The Steam Engine Indicator, and its use; 


Van 
Niort Figure of the Earth; by Frank C. 
8 
80—Healthy Foundations for Houses; by 
Sues Brown. 

No. 8i—Water Meters: Comparative Tests of 
Accuracy, Delivery, etc. Distinctive Features 
of the Wor hington, Kenneay, Siemens and 
Hesse Metors; by Ross E. Browne. 

| No. 82—The Sreaesvatien of Timber, by the use 
of E patisepticn; by Samuel Bagster Boulton, 


No. 2 sim 3 Integrators; by Prof. Henry 
aw, C. 
No. 84—Flow of Water in Open Channels, Pip 
fig, 6: Sewers, etc.; with tables; by 
nn, v. 
‘~The Luminiferous ther; by Prof. D 
xv olson Woed. 
86—Handbook of BM inesaioay: Determina- 
“S and Re oy of Minerals found in the 
United “tates; . Foye. 
No. 87—Treatise on the Theory of the Construc- 
yee of —— Oblique Arches; by John L. 
ulley. C. 
No. 88—Beams and Girders. precticnl Formulas 
for the ne Re pemy may by P. H. Philbrick. 
No. 89—Modern Gun Cotton: Its Manufacture, 
Le and Analysis; by Lieut. John P 
Wisser, U.S. A 
No. 90—Rotary Motion; as A os Avalicd to the Gyro- 


Og ad by Gen. J. ra 
No Sphan te Brot t Barometric, Trigonometric 
and Spirit; b 0. Baker 


LATE ADDITIONS. 


No. 92—Petroleum: its Production and Use; by 
Boverton Redwood, F. C.F. 

93—Notes Embodying Recent Practice in 
the Sanitary Drainage ot Buildings; with mem- 
oranda on the cost of Plumbing ork; by Wm. 
Paul Gerhard, C. 
No. $4—The Treatment of Sewage; by Dr. C. 
Meymott Tidy. 


DAY & CARTER, 
CLEVELAND, 0. 
*,* Copies sent by mail on receipt of price. 





Expiration Registers. 


Manuracrurers’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amounts on different 
property, amount of policy, amount of premiums, 
time of a etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription to the Iron Trapg 
ReEvIeEW, price $3.0U per year. 


Address, 
DAY & CARTER, Publishers, 
Cleveland, Ohio. 





Roller Chain Belting. 





DETACHABLE 
IN EVERY LINK 


FOR IMPROVED 


ELEVATORS 


Conveyers, 


Driving Belts, 
Coal, Ores, 
“3 Crain, 

| Clay, Brick, &c. 


ADDRESS THE 


ome ye Belting Co., 


Columbus, O. 





0. 683—House Drainage and Sanitary Plumb- 








Philadeipbie 92-ly 


~~ by W. P. Gerhard; 2d edition. 


Also manufacturers of the Lees Coal Mining 
Machines and Rotary Power Coal Drills. 
Send for Illustrated Catalogue. 
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iRAVELER’'S RECISTER. 
Standard Time. 
Cleveland, Columbus, Cincinnati & indianapolis. 
Bee Line. 
In éffect May 15, 7:30 p. m. 
DEPARTURES. 

! Cincinnati Ex........7 45 4. M. 
No. 3° clams toon & Wheeling Ex 6454.™ 
No. 5, Col., _ = ie Lay < . . 

assilion hrich 00 P. 
Bos Gel. Uin., ind. and St. Louis Ex.* 7 30 P. ™ 

ARRIVALS, ror 
is, Ind., Cin. & Col. Ex... A.M 
Res St. youl Ind. Cin, & Col. kx...°7 30 a. M 
No. 96, Galion. Uhrichaville & Massillon = A. . 
No. 10, St. Louis, Ind. & Col. Kx........ ne Eee 
o. 12, Cotum‘yus and Cincinaati Ex... 4a 
BS 24. Ind. & Wheeling Express......... ‘c }- 
No. 2, Cotumbus & Cin ae ; hee 
South Water street 8! 
Pigg hr ws and arrivals five minutes 
Spety ‘all a welts daily except Sanday. 
Nn. ¥, ©. & St. L. R'y—"The Nicke' Piate.”. 


EASTWARD. 
Buffalo Passenger \giladlipconicvons e 2 . ™ Dew 
Chicago Passenger" 4 gopm 6 aw 
WESTWARD. ARRIVE. nae SF: 
Chicago PAatsenger-s-seervrrenesorgrgie nn Hpi 
Fostoria Passenger...-..---.---- -4ee tore 


Local, Freight co cdation departs 7:40 &. 


aa Accommodation departs 6:24 a. m., 9:10 
., 9:15 p. Mm. 
Ali Grains daily, except Sanday. 
Cleveland & — = oxpant, 
York Express...-.000+-0 ~12 55 p m fam 
New York Express ....-.--.--+ 5% pm % 4 Pp = 
Alliance Accommodation... + 35 pm 4 P m 
Kavenna Accommodation... | SS an, 2 14 P m 
iat Eh coommodaiion... 31l7pm 1 . m 
Train leaving at 12:10 p. m. has Paliman But- 
fet Sleeper from Cleveland to New York, arriv 
ing in New York at 7:30 next morning. 4 
Daily; all other trains daily except Sunday. 


Handle Route 
ant. Yeoman ore DEPART. 


a ARRIVE. 
sine tat 2 Cin w= 540pm 80am 
. me st bee sea AL am < 4 de 

& Columbus Exp...... 25)5pm 
Siren & Orrville Accom...... 95am 41pm 


ly. Elegant Pullman 
a. All other trains 


* TOGS....+00008 5 58am 8 Bam 
Rey > ys Bite. Express..*10 55 a m *3 00 p m 
Mahoni i +6 40 


Accomm 


odation.. &™ | Bo 


WHEELING & LAKE ERIE 


1ME TABLE—IN EFFECT JULY 18, 1887, 
Central Standard Time. 


EASTWARD. | No.5, | No. 7. |No, 9.*|No. 1.° 
foledo.......clv| 745am| 100Pu| 400 Pm 
53 545 











; 























‘oledo...... 

Jak Harbor..ar 8 41 1 
Freniont........... 4 1218 | 608 |. 
Clyde...... 9% |23% (623 |. 

llevue ......... 940 4B GBT ccerennneese 
Monroeville.iv 958 (305 (| 701 3 104m 
Norwalk ....... ~ 1015 | 322 7\7 = =\.822 
W eilington ...... oO (41 8(8 | 403 

Dvveoceee BF 5 05 8 SSpm) & 47. 
Orrville........ ar 1220 pm] 5 35 5 lam) 515 
Orrviile....... lv 12 40 5 40 7 00 7 00 
Massilion.....ar| 1 6 20 742 «| 742 
Massifion......lv| 1 20 6 20 742 742 
Navarre ......+... 135 635 8 00 | 800 
Valley vunc.iv.| 2 15 720 8 45 845 
NewCaumberi’d| 2 28 733 9u5 | 9 05 
Snerroasvuie...| 2 40 745 y 25 9 25 
Leesville ........ 248 753 9 40 940 
Bowerston....ar| 255pm| 8 00rm | 950am |_9 50am 
Canal Dover.....) 3.42 Pw) 5 52AM | -.<cssssee joss ceceee 
New Comerst’n| 4 28 6 30 
bridge. ...... 5 25 2 Sep Pete Beh 

acksburg ...... 56 DOR: Sickseesend\lideetien 

Manetta........ar) $10 pmil0 15am EAR ke 
*WESTW ARD.| No. 6. | No. 8. | No. 4. |No. 2* 
| 

Marietta ......lv) 6 50 AM|12 16 PM)... |eseces sence 
Macksburg ......| 8 04 oa Slits. teleabetotbin 





Cambridge... | 9 49 

New Comerst’n 10 50 ee ees 
Vanal Dover.....|11 32am) 4 40PM |............/ 
Bowerston........ ll 25 am + aa 16 35 AM essesesseees 




















Leesville..........)11 32 6 43 
Sherrodsville...|11 40 410 | 6838 
New Cumberl’d/11 52 425 | 707 
Valley Junc.....\122 20pm) 502 | 725 |. 
...| 12°50 635 |800 | 
1 5 50 815 
ar} 140 | 625 | 863 re 
v} 145 | 635° (858 | ¢ 
| 218 7 02 9 28 530 am 
| 805 743 1015 | 620 
1355 |825 (1125 | 725 
1407 | 835 |1137 | 785 
423 |915 (1155 | 751 
.| 439 929 1210 em) 8 06 
455 945 12 28 8 23 
Oak Harbor...... gee 1253 | 8 45 
Toledo..........ar) 615 pm 1045* | 150 pm! 9 40am 








No. 27|No 25|N'w’k & Huron) So 26\0 28 
5 20 pm) 820 am Ar...Huron.. Ly) 930 a6 -OP 
505 | 05 (Fries Landing.|945 (645 








452 {7 j. . Milan | 7 
430 Pm 735 am| Ly Norw’tk. Ar|10 25 ami7 25 p 





* Daily. * 

No. 23 leaves Norwalk 6:05. m. arrives Milan 
6:30 a. m. No. 24 leaves Milan 6:45 a. m., arrives 
Norwalk 7:05 a. m. 

This road is now open through from Toledo to 


werston, connecting “ith the Pennsyl i 
Pittsburgh Express......... ee, < = P -~ Svateen for ali points Tost. nsylvania 
ou wn d Pitts » pid 1 *11 0am THROUGH CAR SERVICE. 
Mahoning ey. ee Loca *4 30 p m | Between Toledo, Cambridge and Marietta. 
Seburee Express... {2rm 10pm) 4. «Bhd AE ounestowa and 
New York Express....-----.-.-- 00 pm Daily ex- Pittsburgh. ” 
: Daily; Daily except Sunday. { Daily e “Chicago, Akron, Youngstown and Pitts- 
ms . gn. 
Tae Snore & Michigan Southern Railroad. M. D. WOODFOR», JAMES M. HALL 
Arrive e Gen’! Manages Gen’! Pass. Agt, 


0. 26, Elyria Accom......-.- Ih Bs escciessdonw ee 
r" 
Ey Buffalo Ac” 10 05am #10 15am 
No. 24, Buffalo Accom. ;;.. a {5am 0 Ben 
RoR Ae of er tA 
¢ edges D 
o.8, Night Express wns a ne. 4 ODM 


No 26, Conneaut Accom..... ereses ne. 
TRAINS GOING WEST. from Kast. West. 


1, fast Limited Ex... “12 15am 12 bam 
Now, Cleveland Express Pe bam 


i. Ex. via Sand’y.. Dam t 3am 
Ne: s Mich. Accvia Norw'k ie tate #5 35am 
or- 
oo and Sandusky... +12°50pm 13 20pm 
= ype Oe Lowe wai #10 0am *10 55am 
No.9,Chi.Pac.Ex. via Nor’k *6 5pm *6 40pm 
No. 31. Elyria Accomm a 
tion. to aie yo Ma FPS t = 
ao aan my A Nottingham- Depart8:15a. m, 
end 1:45 >. m.; returning, leave Nottingham at 
8:50 a. m. and 3:45 ». m 


Reference marks—* Daily. +Daily except Sune | ; 


t Monday. 
ley. Dat Fan ses and New York Sleeper and 
ining car daily on No. 10, leaving Cleveland at 
11:35 a. m., arrives Grand Central Depot, New 


York 7-o°cber information as to trains and con- 


ank & Superior-sts., under Mercantile Bank. 
M. BE. GAUL. A. J. SMITH, i 
City Pass. Ag’t. Gen’] Pass. & Ticket Ag’t. 
Cleveland and Canton Railroad. 
Arrive.—Canton, Sherrodsville and Coshocton 


9 55 a.m., 7 00 p.m. 
Kent a7 50a.m. , *7 16 p.m. 
Bedford—*7:50 a.m., 1:05 p.m., 7 16 p.m. 
Newbureh and Miles avenue—7:10 a.m.. 4:15, 


p,m. 5:33 p.m. 
Depart—_ ° a) ” 
Canton, Sher’dsville & Cosh’t’n—7:00 a.m. and 


got g:38 a.m. and *8:36 p.m. 
Bedford-*8:38 a.m. 4:45 p.m., 11:10 a,m., 5:45 p.m. 


Newburgh and Miles Avenue—t:12 a.m., 2:00, 
pm., 4:40 ee 3 
Trains marked with*run daily. All others 
daily exctpt Sunday 


Depot at Ontario street. opvosit Huron street 





TIME TABLE. 


*  Imeffect Aug. 8, 1886. 
THE SHORT LINE TO ALL POINTS 
North and South, East and Southeast, West 
and Northwest. 


























TRAINS GOING SOUTH. 

STATIONS. No. 2. | No. 4. ) No. 6. 
Columbus............ Ly| 7 00 a.mj11 25 a.m! 530 p.m 

22 “ |1147 “* | 552 “ 

oe lt 58 oe 6 04 ct) 

** 112 12 p.m! 6 20 “ 

“ 4 oT 6 42 ct) 

oe 12 5t “ 7 04 e 

be 1 85 “ 7 50 a) 

ity 2 ll io 8 30 oe 

7 ¢ 20 oe 8 38 ty 

‘ | 2 34 ity 8 52 ia 

. | 2 50 ity 9 Os oe 

‘ 3 09 ity 9 25 oid 

y c 0 “ 3 35 ty 9 50 «“ 

1 ** | 351 ‘* 11006 “* 

Wheelersburs ...... 1122 “ | 357 “ 1013 * 

Havernill ............ 43 “* | 418 ‘* 11033 “ 

anging Rock...... 1154 “ | 429 “ 11044 “ 

OREO ‘coviccseccsscbes 1204 p.m/ 439 ‘“* 1054 “ 

Petersburs ........... 1215 ** | 450 “ /1105 * 
Ashland.............. Ar 1245 p.m! 5 20p.m't135 p.m 





Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily. 
Train No. 6 takes supper at Chillicothe. 








Ft, Warns, Circinnati & Louisvils Railroad, 


Scioto Valley Railway) 


P, Wayne, Cincinnati & Louise 


THE POPULAR ROUTE 
BETWEEN THE 


NORTH andSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND 8ST. LOUIS. 


1 3 MILES SHORTER 1 3 


——BETW EEN—— 


Fort Wayne and Indianapolis 
‘han any other Route. 
22 


Mi quae” 22 
By 3 HOURS, Between 
Louisville and Fort Wayne. 
INo chance of Cars 
—BETW EEN— 
Cincinnati and Fort Wayne, 


Via White Water Railroad. 


_All trains arrive and depart from Central 
Union Passenger Station Cincinnati, Corner 
Third Street and Central Avenue. 





DIRECT CONNECTION 


At Fort Wayne with L. 8. & M. S. Trains for all 
points North and East. 
— > 


Ask for Tickets 
—VIA— 


For sale by all Agents of connecting Jines, 
EAST, WEST, NORTH AND SOUTH. 
W.W. WORTHINGTON, ROBT, F. KINNAIRD, 
Gen’! Supt. _Gen’] Ticket Agent, 
FORT WAYNE, IND. 
2 


New York, Lake Erie & 
Western R. R. 





COMMENCING 
mB So ain. gage Sige Be A 
—THE NEW— 


Lake Erie & Western R. R., 





—WILL PLACE ON SALE— 


! 
good one year from date of issue, at the rate of . 


$20.00. | 


These tickets will be geseptnd for passage not 
only on all divisions of the N. Y. P. & O. fk ) 
but also over the entire ‘‘Erie” system, in like 
manner. Mileage tickets issued hy the * Erie’’ 
will be accepted over the N. Y., & O.R.R. 
Their use will not be confined to one person only, 





but when issued to the heaa of a family, will be 

, good for any members :hereof, or for the entire 

. family when traveling together; and «hen issued 
to business houses or firms, they can be used by 

| any one member or representative thereof trav- 

| eling at their expense, but only by one person at 
a time, 

| _ All mileage books purchased previous to July 
Ist wi! be accepted for passage over the entire 

| ‘*Krie” system. 

| 

| 





TRAINS GUING NORTH. 

































STATIONS. No.1, | No.3. | No. 5. 
Ashland .............. Ly! 246a.m: 8 47 a.m) 5 25 p.m 
Petersburg ........... | 315 “* |917 “* | 555 “* 
: 8 26 °é 9 28 ct) 6 06 “se 
Hanging Rock $36 ** | 988 * | 616 * 
Havernill...... $46 S* | 949 “ | G27 “* 
406 ‘“* |1010 * | 648 
Sciotoville............ 412 ** 11016 * | 654 * 
Portsmouth........... a N08. Taw 
Lucasville............ 449 * oa °* }ts * 
1 RUM...00.-2000000- 5 ‘iM *. 762“ 
Piketon.........c+c0-+- 518 ** |1130 * | 808 * 
Wawverly.............+ 630 * 1143 “ |8a1 “ 
Shaxon .....ccccweeeree | 540 “* 11153 “ | s 30 ¢ 
Chillicothe ........... {| 635 “* {1255 p.m! 920 “ 
Kingston .... a TEES TID 188 « 
' Circleville.. 72 “* | 148 * |1007 “* 
shville..... 750 ** | 210 “ (1029 “ 
Lockbourne 803 “* | 226 * |1043 * 
Valley Crossing 818 * | 238 * 11055 “ 
OS eta 8 40 a.m! 3 00 p.m'11 17 p.m 











Valley Railway. ARRIVE. 
From AKrOD....:cs+scsssssessessseeeseeeeeersseseee 8 20 @ Mm 
From Canton..........-+-+s09 10 30 am | 
Brom Akron........0...+-+0 . 3015 pm | 
From Valley Junction.......---csssrseseneees 600pm) 


dint Re: by fer | 
Valley Junc. and interme, points... 75" a m | 
For Valley June. and interme. points...12 20 p m | 
For Canton and intermediate points ..... 4 0 Pm) 
AKTOD....ccesee-eensvesseeseerseres EE. seseee Spm) 
*oTrain leave depot, South Water Street. 
Cleveland, Lorain and Wheelina. 
DEPART. ARRIVE. 


ing Express....... sce 6 452m 6 55 Dm 
Ficenecle — sce 4400p m 9 Dam 





Train No. 1 daily. 
Trains Nos. 3 and 5 daily, except Sunday. 


COUPON TICKETS, by the best routes and 





to all principal points in the United States and | 


Canada. can be found at the following Stations: 
Columbus, Circleville, Kingston, Chillicothe 
Waverly. Portsmouth, Ironten, 4. C. & I. 
Ashiand. . 
For further information relative to rates, con. 
nections and through time. call on A oRE icke, 
BINSON 


PRO: 5 a ER meee 
Gen’) ass. & Ticket Ag’t. Columbus, Ohio. 


| The Picturesaue Lehigh 


| Vallev Route, 


Three through trains with Pulhnan cars at- 
ached are now run via by this beautiful scenic 
oz=te, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:18 a. m. 4:10 and 7:45 p. m., Buffalo 9:00 
a. M. and 4:40 and 10:00 p. m., connecting with all 
| trains from the West. 

Passengers between the East and West passing 
| over the famed LEHIGH VALLEY ROAD will 
| experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
' delightful surprises. 

Double track, steel rails, magnificent road bed 
' and unrivaled equipment, all combine to make 
.he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal] is used entirely, guaranteeing 
to passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 


E. B. BYINGTON, 
Gen’] Pass. Agent, Mauch Chunk, Pa 








NewYork, Penn, ¢ Ohio Railroad 


N.Y., L.E. & W. B.R, vO. LESSERS:’ 


———@—_—__— 


New York, Boston and the East. 


—_——@——_—. 


THE SHORTEST AND QUICKEST ROUTE 


TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 


4 os 
Uhange of time goes into effect May 22, 1887. 


Central, or Ninetieth Meridian time, 33 min- 


utes slower than Cleveland city time. 


New Central 


Until further notice trains will leave from the 
Depot, South Water Street and 


Viaduct, as follows: 

Depart. 
No. 62, Mahoning Valley Accommo.....t 6 40 a m 
No. 72, New York Express,.......s...se0-+ *82ha m 
No, 72, Fast Pittsburgh Express..........% 825 am 
No. 64, Fast New York Express........... *300pm 
No. 64, Pittsburgh Expresse........-..0.0. *300pm 


x 0. be Mahoning Valley Accommo..... 
oO. ’ wees eos 
No. 68, Pittsburgh Express 
No. 68, New York Express... 


Pittsburgh Local 






No. 70, Pittsburgh Local Express........."11 40.a m 







Arrive 
No. 61, New York Express.................... T5383 am 
No. 61, Pittsburgh Express......... ..t 5638am 
No. 65, Fast New York Express ...*10 55 a m 
No. 65, Pittsburgh Express,.. *1055 am 
No. 67, Pittsburgh Express.. +120pm 
No. 68, New York Express... .* 800 nm 
No. 69, Pittsburgh Express .. .* 68pm 
No. 77, Youngstown Local....... * 805 am 


No. 13, Erie Express, carrying express 


mvitter only, from all points 
East and South-east, carries 
no passengers (except Monday) +120 pm 


* Daily .t Daily, except Sunday. 
&@-This is the only route by which passengers 
ean reach Corry, Elmira, Binghampton. New 


York City and 


intermediate points without 


change. One change to Boston and New Englan? 
cities. 


Baggage checked through to all points East. 
Through tickets and information regarding the 


route can be obtained at office, 141 Superior street, 


and at De 
street an 


t N.Y.,P.& O. Railroad, South Water 
Viaduct, Cleveland. Ship by Erie 


Express. 


L. P. FARMER, Gen’! Pass. Agent 
New York. 


A. E. CLARK, Ass’t Gen’! Pass. Agent, 
Cleveland, 0. 
J. R. SHALER, General Superintendent 
Cleveland, 0. 
M. L. FOUTS, Passenger Ae 
141 Superior Street, Weddell House, 
Cleveland, 0. 





Cleveland & Marietta R. R. 


New Through Line Between the Obio River 
the Great Lakes. 


Lessee New York, Penn..& Ohio R. R. kee, 
0 


es 
The popalar line to Chicago, St. Paul, Milwau- 

pamenpelis, and all points in the Great 
rthwest. Direct connection for the Pennsyl- 


vania Oil Fields and all points East and South- 
east 


mber 5, 1886. 





THOUSAND MILE TICKETS Gore noarn, 


GOING SOUTH. 






































| 
No. 2. | No.4. | STATIONS. | No.3. | No.1. 
6 50 am|!2 15 pu lv..Marietta..ar| 8 10 pm/10 15 aw 
732 {1255 __sise....Whipple...... 72: 93£ 
| Sees ee eee arner...... 719 9 24 
755) «| 118 s......Elba......... 04 911 
804 | 12€  |...Macksbure...| 656 9 03 
813 | 134 _ |...Dexter City...| 648 8 55 
835 | 1565 |.....Caldwell...... 6 26 8 30 
845 | 205 |..Belle Valley...j 616 8 21 
908 | 227 |..Pt. Pleasant...) 552 758 
920 | 240 eb....Byesville....| 5 40 7 45 
940 | 255 |...Cambridge....) 525 730 
1005 | 325 |...Kimbolton...) 458 7 03 
1040 | 400 |N.Comerstown| 4 28 6 30 
1112am| 422 pu|-Philliveburg ..| 402 610 
1132 | 440 |:.Canal Dover.) 3 42 552 
1150 | 500 |.. Valley June...) 3 20 5 30 
1252 pm) 8 13 am)......Canton....... 228 | 802pM 
149 910 Bab cle Akron........ 132 .| 705 
300 1030 ... Cleveland.....)1220. | 545 
123 5 33 pm|....Massillon....| 123 P| 73 
240 | 702 = |......Creston......\1152 38 
410 825 |.....Norwalk...... 1013 2 55 
Te Oa 1 745 (1236 
12 05 455 .| 150 
205 5 55 .|1150 
125 6 10 12 45 
220 710 _ |....Columbus.....)/11 45 
DD... Vatkiecesvoee |... Cincinnati ...) 745-4 
REGIE ---Ohicago...... 8 30 
142 | A. M. |...Steubenville.) 152 
SS eS ...Pittsburgh... 11205 (11154 
No. 8. 
Leave | Oe, EE SY Ley > 
Si esenl Wipele... at - 
Elb: 410 





Dexter City. 














Réddcccecnccecogind Caldwell...... 

ssesseseseees BOlle Valley..... ¥ 5 

dation Point Pleasant..................+: | § 26 
PAPO UNG La chisetnaniscssiith octiatadl 6 43 

ilaeaske serine eCaMbridge...............csevesereee | 7 00 





Through coaches on trains Nos. 2 and 3, be 
tween Marietta. Toledo and Cleveland. 

Church train leaves Cambridge, Sunday only, 
at 7:30 a. m.,and arrives at Mariett at 10:10 a. 
m.; returning |: aves Marietta at 2:00 p. m., ar- 
riving at Cambridge at 4:40 p. m. 


A. T. WIKOFF, F. @. JEWETT, 
President. Gen. Pass. Act. 

























































































































































































































































































































































































































































































































































































































re i 2 - ~ ¢ 
; mS ~<a hed  <, Re PR Ss ea See ) af 
a Scalia aa oak ae Basho. REVIEW. B39 
forpotiuonls > : ‘Vises: ‘ ms , } 
eRe os diccobarercisesees nes i! ate sars t ; ; 
Sc ees dissonnt 202 | Best Quality Refined Cast Sot Sueno, 3 Flat Standard Avrousht toe Gant Welded Steam Pittsburgh & Lake Erie Railroad, 
ts: RES "20 &5@B | 54» inch otazon and Round. and Gas Pipe. On and after May 22 1887, paswhger trains 
‘<5 aoe Wentworth’s dis&10 -16 and “to 3 so eee eth =a 1 8 ; 3. 35 Sy ede Reha title Danek r Putseasae et tone 
> Saw Hil «ge doemcteeanea ate CEO t4 and 3% to 4 inches......./..... ; 3 33 <i se sag ss 2 g 3 ged: Sots Brie Depot at Pittsburgh, as’ follows, 
ast. “ ~~. Washer Cutters. iseasies 2 | Bee | Fe | cee | Aaa | 28 P. & L. B. R,.R.. Depart for— 
" Smith’s Patent ...........- ® doz $1200, dis 20410810 | 5-32 a 18% | 9 Ay aS | fF | No.7, Cleveland, Bradford and Kast,..... 6 30 a.m 
TE Johnson’s @ doz $11 00, dis 33% | % oe ek 25 mit No. 5, Buffalo, St. Louis, Cleveland ..... 7 45 a.m 
UTE Penny’s......% doz Pol. $14 x J Jap "d. $16 00, dis 55 | Oil well steel forgings 1381 3 oo 2 0 04 005 .068 No. 53, Beaver Falls Accommodation..,.. 8 40 a.m 
 “Ayppleton’s....peoer-rereersereererees oz $16 00, ais pets Sheet Stoel. Ss = res: ois | No.1, nglend’ Re lh York, and all New 
BOnN@y’S.--ceveseneonrsenssessrersenninnnnasennceseesees ——_--Oruvibls ° pee cee eee SR Rie ea ee 10 15 a.m 
Well Wheels. Best. 2d. Qual, 3d. Qual. canvas F + 12 O07 oa or Ne. : Chicago JCineinnati St. Louis,... 110 p.m 
gin, $200;  10in., $2.50; _-1zim., $3.95| To Zl gauge, Oc. 8c. Bo. 5 Bi | 28 | gone | orm | cm No. Mi, Beaver Falls Acoomimodation.... § 20 pam 
Wire. New Li List st Jan, 18,1884 eadiichenes <P wel Foe mage Rape, el Cut to} 9 1%... 224 012 017 -140 No. 11, Buffalo Express... ....c0.0ces-seseeeesers 10 30 p.m 
Brass and quncaied, Nos. 0 @i8 . die thkg@T.4 Miscellaneous Cast Steel. 1%... | 268 | 022 | 025~ | 145 Arrive from— 
387. -_ Nos. 19 @ 26.....dis 7244@75 | Augur and augur Dit ....cweovseeseseenenernseon 3 2 361 | 02% 0 32 "154: | No. 50. Beaver Falls Accommodation,... 5 25 a.m 
: sets ins an Nos. 27 @ 36 pe "75@T5k10 | Axle steel fOr WagONS.-.ccysccccssssssssseccscccsseeeeee 3 2h... 574 | 044 049 204 te 8, Buffalo and Cleveland Night Exp. 7 00 a.m 
3 min- Coppered Nos. 0 to 18, market list... aes dis 65410@70 Erog DOINtS ANA Plates ............sseererereneersceeses 5% ue io 058 0 64 217 no ‘ gcunentiown Accommodation....... 9 20 a.m 
m the Galvanized Nos. 0 to 18 60&74@65 Pree. size bars ‘dh tthessdyiotebiecensibd vies 5 Kg 10 66 Ri oe 226 No. 12 Chien OG serene am... --100 p.m 
t and Tinned market Nos. 0 to 18, ssaseacucessebesbess cia 4 She Te rm ante “ 1224 + H ro yt l No.6: 2 hicag eae t. Lozia, : by = 
Traned Broom Wir r: * “¥istd@72% | Mattock, beveled 35 4 50 | 120-4150 ‘os9.~«{ No. 4, Cincin.. St. Louis and Cleveland, 8 05p.m 
art. Annealed Fence op pee 1 eamartaniaesaacad dis70 | Table cutlery................. oS .. 18 76 165 200 “og9 «=|: No i0, Cleveland & Buffalo Express:..... 10 00 p.m 
= Annealed Grape, Nos. 110 to 1. dis 70| Table Cutlery, be oi | Ba | 200 301 Pittsburgh & Lake Erie trains Nos. 3, 4, 5, 8, 
_—- Stubs Steel P @lncsedvler...2.—0- ‘$6 00.@tbdis 30 | Trap spring steel... es .. ae $4 “$22 ll and 12 oe 
‘ike and cant hook... S *t : UL 
OO p m wae w ee 55 &3 Coal and granite wedge 3 to o 40 06 475 366 R. W. Jones ses py oe ——— 
00 p m Qoe’s cenuine. cash im 1) A? -wrwsescount 7Ok10 | ROSE ww. ma ae | SS Ut 315 Se MarR eee en. 
“| 4 = oe serat esansenenesessneed discount 80&10@80£1045 Spindle, subject po mecnety classification. ° G - be 4-4 m4 A.D. SMITH. Gen’! Pass. Ae’t. Pittsburgh 
10pm echanics’ «....-.--... dis ae Le 3 | Forged crank pipe and lathe spindles........... 734 i. 58 00 9 00 375 
10 p m 1 American adj canlieahl : ia ee Piston PGs, WAMNIE ioc icclededcscdiss.ctlddblicesdcctocened 4 | es Pane 10 00 375 TO 
40.a m 7 Coes’ pattern, OBDIC.....+-+4 Piston rods, forged to Shapes ....-s-s.-.:essseeeee ™% : ee 
Coes’ pattern, wrought _ ...... dis 80&10@8041045 | Sjide bars, ‘pl 
rive. . Slide bare’ fo nen oe 5 | Discount, (car oad lots) butt-welded % 
rive. Slide bars, forged to shapes...............s:0sesec0 7% | _ inches to 1% inches plain................+. 35 per cent 
33am TINNERS' STOCK. Open Hearth or Bessemer, ze tto pian... woe ee 25 per cent d I ll ag ll re ls 
55 . * iscounts (car ts) | 
— @ pi conan ommmnangnans| Nene teins ond swan lm ha 28 ain 2 nen waa un 
20> m Straits ......c-cccecesescseeseerreeesen ss oo+ e Boiler. fire-box and fiue sheets, not less than % . tto galvanized ..............rer-sssrreensyes> 35 per cent 
00pm isngsh ... 5%) eet IEEE Saou EON .-;- coneshinediic costo nite tendered 5c | meta on less than car lots 2% per cont. less. LOOKING FOR 
Spm Bak ee wsssesssescsesesmnessseneeseense 25 @25% | Circulars and semi-circulars, when ordered sepa- iscounts | pipe cut to specified lengths depends 
05 a m Spelter. aS Os: BOM IN AA 6c} oF size and waste, ordinarily 5 per cent lower 
American, cash, ® tb... sessvsessenseeeee S@EO Smoke stack, to mane. be hed random. ©, 1. Pipe. LO CATI ONS. 
Charcoal Tin ‘Plate. Locomotive tank steel..... a List Mareb 
20pm TO 12x12 225 shOets...ccorevssseeesscveesennee $5 00@6 87% File Cast Steel, ace ft $e 
IX 14x20 Me Cook ate Sig © SRS * : one 37% ag ae aptly game half round and flat bastard, 8-' J," | 2/2 | 4/4 136] ° 8.| 9 | 10) 12 ADDRESS THE 
a DO Ty oon. eee 6 00@7 25 | Mill saw, S-imch and OVET.. ....s....-ssssssevsmessseeee: be| Price | lola ie =-|-|=|-|— BOAR! 
New Ic iid 2 sbeois es pee oh ppper, 8 neo be per ft || 20 hel go [8/4] a7] BELL TTI 2% , 510 D OF TRADE, 
without IC 20x28 112 sh 25 15 | | Sores aaa alee raap .--. r, : 
inglan? 1x ale aueets ELIgE Ed Disleyseosaconvosrs phos a4 a pia Seen — Cast Steel. ae Plumbers,’ Steam and Gas Fitters’ Pee Pittsburg, Crawford Co. : Kan. 
East. For each additional X add $1 25@$2 25 ’ a re Cast Steel. 5 Grey [ron Fittings — discount 70 | ,, 12 the Great Western Coal Fields. T h 
: Coke Tin Plate, {hi ontenen argo | Stoum Brass Goodin “Miseount 6 | three Great Railway Systems. nd others in 
jing the Ic 10x14 Best Ordinary 1x3-16 %x3-16 and 7¢ | Wator Brass Good di +60. Course of construction. Coal from ‘one cent per 
h Water IC 14x20) Giit..ta tai wise $450 $4 40450 | Land 15 16x% and £655, 3423-16 and 5-82... Ge | Galvin Gate Valves..........e-sesnrrneeee discount 40 | bushel to five cents. Pittsburg is destined to be 
fe IC 12x12...cecs0-ccererensnsnsesessenees 475 4 60@465 | #4 and 24x76 an SBR BIG 1B. cies vnrcee<ncecssosecess 10c r Gauge Cocks a net 50 | the Se etaest 2 manufacturing town in the South- 
oy rie Ie 1 (Gutters 225 sheets)... 8 00 1.3 | Solid safe cast steel 4c — Gauges eepueeceesse vesecegsoneeteceses cove discount 40 schools, and surrounded by good 
1S © loam) | eo peat ee 9@950 | Three and five piv cast steel.............--rs-rseeres .5e team Gauges 5 5 inches net dial per doz 24 00 | farming district. 
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moe 0, © Oh | eae are oe, crucible....... a . : 
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ae LEAD. Bessemer and Open-hearth, rates WHOLESALE. WATER CONDUCTOR. 
sland, 0. Pie 434@4.80 Spring Reema” fo Wholesale f. o. b. ame “4 Cleveland: MANUFACTURED BY THE 
—— Bar. ee wkevoneaie Again aes ad “SI tt and taper, cut to lengths............ Bh Geren Hill and Monday Creek ........ $2 10@225 | - Ss 
Pipe. @ b...... *"7c, discount 20 per cent 16 thick and above... 2c pent OD. svevee 2 50@2 65 . S. S, Conductor Co. 
c. discount 20 per cent | 10€ CALK..........-..ee+0+ c myra, lump 295@3 10 LIMITED, 
R. R. itn pe discount 20 per cent Pio 2340 | Brier Hill 2'75@3 0C 
iver eC. peer ‘400, discount 20 per cent Aa pists. ie. o | Pittsburgh 2 25@2 50 163 Lacock Street, 
Cutter ere and tapered. “So | Tuscarawas "3 ogee ALLEGHENY, PA. 
Milwau- Scythe back steel......v-...ceesessseeveneenresnsesesnee 3 c DRONE TARGETED ccnccapssescsigersiccnsnas miguel F Sr 
ac fe fa ada TES: yet guanine Sue 
d South- Rolling coulter blanks, cut and ched......... f mnotton pasnesii 2 00@: 
: ee ‘Thresher Teeth... ste '334 | Connotton, mix +i-¥ nee gma ee ping 
tele i. hammer IATL... -scscchopteneesontonstongione 2 nu 1 ue ipe 
SOUTH Lake Ingot.........---ccercsssssersne crear nnees a 1044@% | Thresher steel 2c | Anthracice — Oo e wall t6 make any over- 
: Baltimore 93,@10| Terms.—Four mont><3 per cent. discount for Anthragite cas 5 04- eg from the ea 
= Arizona 10@10% | cash. if rif remitted withh. ~ davs Aath ite stove...... ; ae he od ‘vor dows ape a 
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Guide plates.............0.+ ri f + ber seer HO@ED | 
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Sunda, ey: ane st s sesenenenensess 6 , Old iron T rails.........c.-ereesserseres gross tons $27 00 | "eturning at 10:30, giving 3 hours on Lake Erie. — H 
bos 0: oe $16 in annals uatienaniaes nie H 24 | Old steel Tails .....cve.ne-se-scersnrnrsenssnrerssvesevesses 23 00 For full information, mo tickets, ete., apply 
es Se ‘ i PERI IIDII x. cscchetdhdacinpinaniatinsstioceebiccses »0|FARE, ONLY 25 CENTS.| E. B. WHITCOMB. G P. A., Detroit, Mich. 
sare, Flat and Octagon, 4c. extra throug A 
cae a 5 An eviensbedeiestbubibiabdosaes No Liquors allowed on Boar. T. F. NEW MAN. G. A., Cleveland, GC. 
WETT, Cut c ‘specified leneths, }4c. extra. Toney saliew brass « ae Music for Dancing by Prof. Balas Orchestra, —OR AT THE— 
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Crucible cast steel 5 ony hm 3 ° . ) 224 Bank Street, Cieveland, Ohio. 
Geom tinantn laa Bh rater een ts ant SPECIAL sive RIDES EVERY | FARE 
eavy 346 SATURDAY AFTERNOON, 3:30.525 Cents Who also have full line ocean tickets, etc, | 














































































[RON TRADE REV‘iEW. 








GEO. C. KEENE & Co.. 


MANUFACTURERS : 
Cornice and Roofing Machines. 







148 and 150 E. Front St.. 92-3m Cincinnati, O. 





BEOowWELI PATENT WHEEL, 


FOR WHEELBARROWS is and OTHER PURPOSES. 


Our SUSPENSION WHEEL is the lightest in = market, and will sustain more in proportion 
to its weight than any other. It is strictly suspension. The weight being sustained by a pull inward 
from the tire, the tension is the same on each and every spoke, or all alike. The strain is put upon 
all the spokes alike, and not on one at a time, as in other wheels. G. W. Howell. Mfr ,Covington.Ky. [7 








Manufseterersof0d MINING, MULLING, DESULPHURATING AND SMELTING 


APPLIAIN CES. 
—ALSO— 


Engines, Boilers Pumps, Diamond Rock Drill, 
Portable Tramways, Electric Mills, 


Electric Tables and Plates, Ete. 


Estimates for erection of complete reduction 
works furnished. Ores assayed and treated by 
sample or car-load lots. Address 


H) RISFIELD P. S. F, & M. CO. 
Newport, Ky. 
Experting and Prospectine ot Min- 
ing Properties Contracted. 
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A Great Offer 


OF VALUABLE BOOKS. 


Ow previous offer of books was so well received 
that we have decided to enlarge the list, hence 


We Will Give as Premiums 
WITH THE 
WESTERN MACHINIST 


for ONE YEAR, at the remarkably low price of 
$1.25, any one of the books named below. The 





book delivered free. 

All these books are printed from new plates, in 
large, clear type, on good paper, very hand- 
somely bound in cloth, black and gold. 12mos. 


—o———_ 


Adventures Among the Indians. Kingston. 
Arabian Nights Entertainment. 
Cast Up by the Sea. Baker 
Daughter of Heth, A. Black. 
oped R nne, ood. 
a ears’ ay apderings in Ceylon. Baker. 
im The Bold, Ballantyne. 
hth an Brand. Hawthorne. 
Felix Holt. Eliot. 

Freee. and Denis Duval. Mrs. Shelley 
and Thackera 
Arg 8 Autibiography.. F Penaiin and Stuber. 

Green Pastures an 
Haunted House, a the Sins — Bulwer. 
Hyperion. ea ow. 


Jane Eyre. C. Bronte. 

John Halifax. Mulock. 
Ladies and Gentlemen’s Etiquette. 
Last Days of Pompeii. Bulwer. 
Last of the Mohicans Cooper. 
Macleod of Dare. Blach. 

Maid of Athens. McCarty. 

Mark Seaworth. Kingston. 
Midshipman. Kington. 

Mill on the Floss. Eliot. 


"| Mysterious Island. Verne. 


Oliver Twist. Dickens. 

Our Mutual Friend. Dickens. 

Paul and Virginia, Rasselas, and Vicar of Wake- 
field, St. Pierre. ounce, and Goldsmith. 

Red Eric. Ballanty 

Rifle and Hound in Copies: Baker. 

Romola. Eliot. 

Round the World. Kingston. 

Sartor Kesartus. Carlyle. 

Scottish Chiefs. Porter. 

Shadows and Sunbeams. Fanny Fern. 

Shandon Bells. oo k. 

Sketch Book, Irvi 

“aS a and the ‘Black Dwarf. De Quincey 


Steddard’s beatings and Recitations. Stoddard. 
Strange Adventures of a Vhaeton. Black, 
unrise. Black. 

haddeus of Warsaw. Porter. 

hat Beautiful Wretch. Black. 

hicker Than Water. Payn. 











THE HENDEY MACHINE CO., 


Torrington, Conn., 
MANUFACTURERS OF 


{ron and Brass Working 
Machinery. 


s@ CATALOGUE SENT ON APPLICATION. “Ga 








THE NEW IMPROVED SCREW WRENCH 
IS THE LATEST AND 


BEST WRENCH 


Now in the market. For descriptive circular 
and prices address 


The Sterling Wrench Co., Sterling, 0. 








THE ARMSTRONG VERTICAL STEAM ENGINE 
WITH HEATER AND STEEL BOILER. 


The Best Engine Made 


and will furnish MORE POWER with less fuel than any other 
engine OF SAME SIZE. The only Vertical Engine made having 


An All Steel Double Riveted Boiler. 


Those who want an Engine of from TWO to FIFTEEN horse power, 
should send for our !llustrated Catalogue and Price List. 


DO NOT BUY 


until you see our low prices. Catalogues mailed to any address 


Adaress Armstrong Bro. Engine Works 
Springfie'd, Ohio. Dleow 
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hree Feathers. Black. 

Three Spaniards. Walker. 

Tour 4 the World in 80 Days. Verne. 

20,00. Leagues Under The Sea. Verne. 

Two On a Tower. 

Van N arenes Science Series. (18mo, green 
boards. Amply illustrated where the subject 
demands. 

No. 1. Chimneys for Furnaces, Fire-places. and 
Steam-Boilers. By R. Armstrong, C. bh. See- 
ond edition, enlarged 

No. 2. Bienen Molter Explosions. By Zerah Col- 





urn 

No. 8. A Treatise on the Compound Engine 
By John Turnbull, Jr. second edition, revised 
by Prof. 8. W. Robinson. 

No. 9. Fuel. By C. Williams Siemens, D. C.L.; 
to which is appended the Value of Artificial 
Fuel as Compared with Coal. By Jno. Worm- 


ald, 
No, 21. ” Safety Valves. By Richard ii Buel, 


No. 24. a Prestionl a etties on the Teeth of 
Wogels ME binson. 

No. 27 Shey did and Corrosion 
By a 


0. 29. Steam Injectors. Translated from the 

, Ee of M. Leon Pochet. 

No. 34. Foundations. By Prof. Jules Gaudard 
C. E. Translated from the French. 

No. 47. Linkages; the oS Forms and Uses 
of Articulated Links. De Rovs. 

No. 66. Dynamo-Electric ¢ Biachingzy. By 8. P 
Shemipese. With notes by F 

No. 68. Steam Heating. ees. ya 
Send postal note or express order at our risk, 

but stamps will be received. Address, 


DAY & CARTER, 
Cor. Wood and St. Clair Sts., Cleveland, 0. 
60-3t 


J. E Scott, ce" Awninesad Tats ghee hag 





Wat rept Steate Clothing _ ke. 
10 and 12 Woodward Ave., [92-ly]| vel TR wT, Mi H. 














E. T. BARNUM, 


MANUFAOTERER OF 


Wire and fron Work, 


Wire and Iron Fences. Iron 
ce-Railing, Balcony 
rire Eicapes, 
Cresting and Fenials, 


Send for Catalogue. 
5210m DETROIT, MICH. 


WEBER & LIND SIGN WORKS. 
Artistic Signs. 


Cor. Ontario & Huron Strs., 
CLEVELAND, O. 
Show Cards; Silk Bangers, Daniing 
Streamers: Picture Pain a; Carved — 
Metal, Glass and bits oth Signs 03 


AMERICAN 


FOUNDRY PRACTICE. 


TREATING OF 


Loam, Dry Sand and Green 
Sand Moulding, 


AND CONTAINING 











A Practical Treatise upon the 
Management of Gupolas and 
the Melting of Iron. 

By Txos. D. West, , 


Practical Iron Moulder and Foundry 


Foreman. Fully Illustrated. 


Sent by Mail, Postage Paid, on Re- 
ceipt of Price, $2.50. 


DAY & CARTER, 
Cleveland, Ohio. 


(LirHOoGRAPH BUILDING.) 





UNIO 


ELECTROTYPE 


FOUNDRY’. 
B29 SHER reve LAND. 








Such as are desired by all Manufacturers, 


—-> 4 o— 


Fine Printing 


—AND—. 


STATIONERY. 


Which every person wants, are furnished by 


DAY & CARTER, 


Lithograph Building. Cleveland, 0. 
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CNGRAVING 


\: 5 DETROIT, Co 














